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INTRODUCTION 
Th# fungus Kabmtiella zea* Narita and Hiratsuka causes 
the eyespot disease in maize (Zea mavs L,) that can be severe 
in some genotypes whoi grown under the appropriate environ­
mental conditions. The initial discovery of the eyespot dis­
ease in the United States occurred in 1968 (2, 61) and recent­
ly it was recognized as an important limiting factor for mai 
maize production in the northern Corn Belt. 
The literature about l|. zeae and eyespot disease is very 
limited. Genotype reacticms to the pathogen are usually con­
tained in noncitable reports from maize pathologists and 
breeders. 
Seme authors (2, 13, 57) have observed an apparent posi­
tive relationship between early maturity and susceptioility to 
maize to the disease. These observations, though only casual, 
should be substantiated as variety selection is of major im­
portance in those areas and circumstances that favor the de­
velopment of the eyespot disease, viz. maize planted in the 
northern half of the "Corn Belt" with reduced killage(2, 31, 
45). 
The rapidly increasing popularity of reduced tillage sys­
tems has made the eyespot disease a serious problem because 
the fungus can overwinter in maize residue on the soil sur­
face (7, 11, 12, 30). Observations by Martinson (31) seem to 
indicate that the severity of the disease is related directly 
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to the amount of infested maize residue present on the 
ground. This relationship is worthy of further study because 
the continuous planting of susceptible varieties with minimum 
tillage practices could lead to a steady increase in the 
amount of inoculum present in the maize residues. 
According to Cassini et al. (11), the survival of the 
eyespot organism is assured in plant parts with a low decom­
position rate, e.g., stalks and husks. Longevity of the 
fungus in the infected plant parts is unknown. A deter­
mination of the period that the survival structures of the 
fungus are still able to produce effective inoculum is im­
portant for an understanding of the role of the primary and 
secondary inocula in the development of an epidemic. 
The eyespot disease was observed to develop slowly 
early in the season in some host genotypes, but then to de­
velop rapidly in the upper leaves later in the season (2, 10). 
This apparent sudden increase in the level of disease was 
related supposedly to a change in the susceptibility of some 
host genotypes (13), but further studies are needed to con­
firm this assumption. 
The objectives of this study on the eyes^MSt disease 
were* (1) to determine the effect of early maturity in sus­
ceptibility to the eyespot disease, (2) to better understand 
the capacity of Kabatiella zeae to produce inoculum through 
the cropping season from overwintering crop residues, (3) to 
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develop methods for assessing the reaction of maize genotypes 
to the eyespot fungus under greenhouse conditions and to 
compare them with field reactions, and (4) to determine 
whether or not some host genotypes change in susceptibility 
to the eyespot disease during the growing season. 
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LITERATURE REVIEW 
Occurrence of the Disease 
The eyespot disease of maize was described initially in 
Japan in 1956 by Narita and Hiratsuka (32) and within 21 
years it was found in many distant areas of the world (2, 10, 
12, 15, 16, 17, 18, 20, 37, 57, 73). The first North American 
sighting was in Ontario, Canada (17), in 1967, and the next 
year it was found in the U.S.A. by Arny et al. in Wisconsin 
(2, 62). The «yespot disease has been limited to the t«m-
perate zones (45) and, in the U.S.A., it is prevalent in the 
northern half of the Com Belt. In Iowa, it is most common 
in the northeastern region (31). 
Symptoms of the Disease on Maize 
The fungus commonly causes lesicms on leaves, leaf 
sheaths, husks, and stalks of the plants, tmt it is on the 
leaves that the disease is most conspicuous (2, 10, 12). 
The lesions on the leaves start as water-soaked spots that 
gradually became creamy or tan as the central portion dies. 
Lesions are surrounded by a brown to purple border and then 
by a translucent chlorotic halo (2, 10, 11). Lesions are 
small, 1-4 mm in diameter, but both size and general appear­
ance tend to vary with the different host genotypes. In very 
young plants, the lesions tend to be larger and less defined 
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in shape than in older plants, and, in SKime genotypes, the 
purple border is accentuated while the chlorotic halo is al­
most absent. On leaf sheaths, stems, and husks, the lesions 
are less veil defined and tend to coalesce or blend together 
(2, 15). Under a severe attack, the leaf lesions may co­
alesce, particularly at the tip and borders of the leaves, 
Wt in many genotypes, the original lesions remain as dis­
crete spots even after the death of the tissue (1, 2, 15, 34). 
Amy et al, (2) observed that the eyespot disease was 
more severe on the upper leaves of plants approaching maturity 
and he thought that these leaves were more susceptible than 
the lower leaves. Cassini (10) stated that symptoms do not 
appear until the leaves are completely developed and, before 
tasseling, the disease develops only on older leaves; but 
later when plants approach maturity, the disease spreads very 
rapidly, particularly in the upper leaves. Chinchilla (13) 
observed that the pattern of disease progress in a plant 
varies according to the genotype and only certain hybrids 
exhibited a pronounced change in the severity of the disease 
in the upper leaves late in the season. 
Effects of the Disease 
The eyespot disease is important because it can decrease 
yields greatly and reduce the quality of the seed. The detri­
mental effects are a reviction in the photosynthetic area and 
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premature death of the plants (10, 57). Yield losses ranging 
fron 30-50% have been recorded for some very susceptible 
varieties (10, 31, 32, 38, 39, 60). Pencic and Rozenfeld (39) 
also found that the disease was associated with a reduction 
in the average plant height. These authors (39) noticed that 
the correlation between disease severity and yield loss was 
weak and concluded that a better indicator of the injurious 
effects of the eyespot disease was an increase in the percent­
age of barren plants. 
ReifSchneider and Amy (50) found that inoculations 
with the eyespot fungus significantly reduced yields in both 
the susceptible inbred W64A and the resistant inbred Oh43. 
The reduction was made more severe after weekly inocula­
tions than by biweekly or monthly iiwculations. The destruc­
tive sKïtential of K. zeae was considered by the authors to be 
similar to that of Helminthosporium carbonum Ullstrup. 
Stromberg and wiens (59), while working in Minnesota, found 
that irrigation was conducive to eyespot disease development 
and that substantial yield losses may occur under these circum­
stances. The estimated average losses in Minnesota in 1981 
were 0.38% Aie to an average 0.556 severity of the eyespot 
disease (61). The stress imposed upon diseased plants has 
caused an increase in the severity of other diseases, namely, 
stalk rot and root rot (2, 10, 31) and even some ear infec­
tions by Niorospora orvzae (38). 
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The Causal Agent 
The genus Kabatiella vas described by BubacK in 1907 
and placed in the moniliales (9, 54). Later, in 1950, 
Vassiljevsky and Karakulin (cited by Dingley, 15) transferred 
the genus to the Melanconiales. 
Kabatiella is closely related to Aureobasidium, but this 
genus have saprophytic habits and Kabatiella species are plant 
pathogens (14). Dingley (15) considered that Kabatiella. 
Aureobasidium and Microstoma were closely related and actually 
were the same as Aureobasidium so he proposed the new combina­
tion Aureobasidium zeae to replace the name Kabatiella zeae 
given by Narita and HiratsuKa. Recently, Von Arx (68) 
studied this group of fungi with yeast-like cultural states 
and determined that Microstoma should te classified within 
the basidiomycetes, but Kabatiella and Aureobasidium have 
asccmycete-like cell walls. 
Conidiophores of Kabatiella zeae are about 30 am long 
and emerge in groups through the stcwiata in the necrotic 
portions of the lesions (1, 17, 57), Each conidiophore 
terminates in an ampulliform conidiogenous cell which pro­
duces conidia by synchronous budding. New conidiogenous 
cells can be formed successively and thereby several crops 
of conidia can be produced (15). 
In culture, conidia can be produced on hyaline hyphal 
cells or on lateral, swollen branches (14, 46). Conidia can 
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occasionally bud to produce clusters of additional conidia 
(55). In water agar, almost 100% of the conidia germinate 
by producing at both ends clusters of 8-10 tiny conidia 
(personal observation). Conidia (16-35 x 2.0-3.5 ^ m) are 
hyalin, unicellular, and sickle shaped (17). In pure culture, 
the conidial dimensions vary greatly with the type of medium 
(49). 
Reifschneider and Amy (49) studied several isolates of 
H. zeae frcm several areas of the world and concluded that 
conidial length was subject to a wide variation and cannot be 
considered a good taxonowic character. Kabatiella zeae was 
created as a new species by Narita and Hiratsuka based on the 
size of the conidia and conidiophore and host plant (32). 
In the tost, the mycelium of l|. zeae is hyalin or 
lightly pigm«nted, has thin walls, and is about 2-5 um in 
diameter. The mycelium grows both inter- and intracellularly 
and eventually forms clusters of thick-walled cells within 
the epidermal cells and in the substamatal cavity. These 
stroma-like structures form the base for the production of 
clusters of short condiophores that emerge through the 
stomata (2, 15). 
When cultured on potato-dextrose-agar (PDA), colonies 
are initially white or pale pink but, later, they normally 
turn dark and leathery in appearance (49, 57). The formation 
of sectors in the colony is ccmnon. These sectors vary in 
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color (pink, orange, white) and persist even in mature 
colonies (personal observation). Subcultures from the sec­
tors result in normal colonies, which indicates that the 
sectors are not mutants. 
The mycelium in agar culture is superficial, tough and 
leathery, and grows very slowly. According to ReifSchneider 
and Amy (49), appearance of this growth is the only reli­
able characteristic of zeae in culture. 
The cardinal temperatures for growth on PIM ranged tr<m 
4-8 C and 32-36 C, and the optimum temperature for growth 
was 24 C (2, 15, 55). Growth is greatly influenced by the 
culture medium (49). The minimum and maximum temperatures 
for germination of conidia were 4-8 C and 32 C, respectively 
(2). Schneider and Kruger (55) found the lower cardinal 
temperature for spore germination was 2 C. Optimum tempera­
ture for spore germination was 24 C (55). 
Epidemiology 
Conidia are apparently short-lived and unimportant in 
aarvival, whereas the stromatic hyphae that are formed at the 
end of the season in the moribund infected plant tissue are 
apparently the primary survival structures (2, 11, 12, 13, 
36). The stromatic hyphae are characterized by a thickening 
and melanization of the mycelial walls accompanied by physio­
logical changes that confer an ability to survive. When 
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these structures are moistened or placed in a nutritive 
medium, they germinate to produce a mycelium that may either 
sporulate or continue to grow and initiate a new colony (11). 
The fungus may also survive as a superficial or internal 
contaminant in maize seed (10, 47). Reifschneider and Amy 
(47) opined that seed transmission could explain the wide 
distribution of the disease around the world. 
Amy et al. (2) presented circumstantial evidence for 
the survival of the fungus in infected maize residues. Plants 
growing in plots with surface debris from the previous season 
were infected, but plants about 30 m distant in plowed plots 
with no debris were free of the disease. Also, plants inocu­
lated with ground debris developed typical eyesj^t lesions. 
The survival of the fungus in infected residues has been 
confirmed by several authors (11, 13, 31, 34, 73). Burial of 
the infected residues may destroy or inhibit the fungus (31), 
therefore, the disease is more prevalent where corn is grown 
under conservation or minimum tillage practices (31, 34). 
Cassini et al. (11) stated that infected plant parts with a 
low decomposition rate, i.e., stalks, assure the longevity 
of the fungus. 
The conidia of K. zeae are dispersed by splashing rain 
(44) and probably by wind currents (12, 57). 
The role of other hosts in the epidaniology of the 
disease is of little importance (48). Reifschneider 
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and Amy (48) inoculated several grasses in different genera 
and found that only 2i§ dioloperennis. g. mavs asp luxurians. 
2. may sap mmxicana. and g, oerenni# showed typical eyespot 
lesions. 
There are several observations that tend to support the 
view that the disease is more severe under cool and humid 
weather (2, 11, 12» 34), but this aspect undoubtedly lacks 
experimttital proof. Chez and Hudson (12) stated that the 
time for fungal penetration and expression was less at 11 C 
than at 25 C. ttowever, studies that confirm or refine these 
low temperature relationships are lacking. The epidemiologi­
cal data available are consistent with general weather-
disease observations (2, 12, 13) and may explain the preva­
lence of the disease in the northern half of the U.S. Com 
Belt (31). 
Control 
There are 8c»ie obvious differences in the disease re-
sj^nse among different maize genotypes and this was noted by 
Narita and Hiratsuka (32) in their original description of 
the disease, inbreds and commercial hybrids are usually 
quite susceptible (57). Pencic and Smiljakovic (36) inocu­
lated 124 inbred lines and 66 hybrids and only two lines 
showed some resistance. None of the hybrids was considered 
resistant (36). 
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Amy et al. (2) Inoculated a large number of inbred 
lines and hybrids and found that the majority was moderately 
to highly susceptible. ReifSchneider and Amy (51) studied 
the inheritance of the resistance to eyespot and concluded 
that resistance was partially dominant. From this study, it 
was also concluded that heterosis may be important in lower­
ing the reaction to the disease. When they crossed a resis­
tant inbred line with a susceptible one, the difference in 
reaction between the nwan of both parents and the was 
highly significant. 
Pencic and Rozenfeld (38) inoculated 30 inbred lines and 
17 hybrids and found only a few with a good degree of resis­
tance; hybrids were generally more resistant than inbred 
lines. I^ngley (15) evaluated 12 commercial hybrids and two 
sweet com cultivars and all were equally susceptible. 
Chinchilla (13) evaluated 10 popular commercial hybrids in 
Iowa and found marked differences in the response of these 
genotypes to the disease; the rate at which the disease in­
creased over time was significantly different among host 
genotypes, and the disease developed differently in the mid­
dle and upper parts of the plants. Susceptibility to the 
disease seems to increase as the plants mature (2. 11, 13, 
57). Though conditions late in the season (cool and wet 
weather) seem to favor the disease, there is an apparent re­
lationship between lateness of the genotypes and resistance 
(2, 11, 13). 
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Excellent control of the eyespot disease is achieved by 
clean plowing or some means of burying the infested corn 
residues. These practices reduce the amount of initial in­
oculum (2, 10, 11, 13, 31, 34). Martinson (31) found that 
the amount of disease is related directly to the anK>unt of 
infested corn residues on the soil surface; therefore, some 
tillage, e.g., chisel plowing and clean plowing, will reduce 
the severity of the disease. Crushing the infested debris 
before burial aided decomposition of the residues and helped 
to reduce the severity of an early attack (11). 
Rotation with other crops, even under conditions of re­
duced tillage, greatly reduced the severity of the dis­
ease in subsequent maize crops (1, 2, 31, 34). One year of 
soybeans between maize crops has controlled the disease (31). 
There have been several attempts to control tto disease 
with fungicides. Cassini (10) found that benomyl at .25 kg 
a.i./ha controlled the disease for 20 days and increased 
yields 10%, compared to the unsprayed control. Benfmyl, 
thiabendazole and methyl thiophanate decreased mycelial growth 
ÎB vitro whcnn tested at rates of 1 ag/ml (a.i.), Maneb and 
mancozeb did not affect the develoj^ment of the disease in the 
field, even at rates of 3.2 kg a.i./ha. Martinson (Dept. of 
Plant Pathology, Seed & Weed Sciences, Iowa State Univ., per­
sonal communication) has obtained results similar to Cassini 
(10) where bewmyl, thiabendazole, and propiconazole were very 
effective and mancozeb and chlorothalonil were marginally 
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effective. The effective fungicides were systemic» whereas 
the ineffective ones were only protective. 
Disease Progress Curves 
The progressive increase of plant foliar diseases can 
usually be illustrated graphically as a logistic curve when 
proportion of diseased tissue is plotted against tin* (6* 22, 
26, 63). The logistic equation that interprets mathematically 
foliar disease expression over time was introduced by Van der 
Plank (63) and is commonly used in epidwmiological studies 
(3, 4, 5, 6, 8. 24, 25, 26, 27, 43, 71). The equation de­
scribes a polycyclic disease progression and has as the dif­
ferential ^(uationt 
^ • rY(l-Y) 
where Y is proportion of diseased tissue and (1-Y) is tissue 
still healthy, Disease increase over time depends on the 
amount of disease present and tissue still not infected (67, 
70), The parameter r in this equation is the apparcmt infec­
tion rate, or the rate of disease increase over time (64). 
Integration of the differential equation yields* 
Y » 1/1 + eav(-a + rt) 
where Y is proportion of diseased tissue in the range of 
0 < Y < 1, a is the logit of the proportion of disease at 
time zero and t is time. This equation describes total 
growth as a function of time (72). Plotting Y vs time 
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results in an S-shaped curve, symmetrical about its central 
point of inflection where Y » 0.5 (72). The curve can be 
linearized tot 
In Y/(l-Y) • In (YQ/(1-YQ)) • rt 
From this equation the value of r can be calculated as* 
r » (logit (Yj) - logit (Y^))/(t2-t^) 
where logit (Y) * In (Y/(l-Y)). Alternatively, the value of 
r can be obtained from the regression line of logit (Y) on 
time. The regression coefficient is the logistic infection 
rate (30, 41, 42, 63, 64, 65). 
Numerous critic!mms have bew made of the use of the 
logistic equation as a good approximation to describe many 
plant epidmmics (22, 23, 25, 26, 70) and some authors have 
attempted to adapt or develop other equations that would 
better «(plain the behavior of plant disease epidemics (19, 
24, 26, 27, 29, 35, 42, 56, 58, 66). 
Recently, Berger (6) and Luke and Berger (28) stated 
that many plant diseases do not follow the logistic type of 
growth, but when the daily increase of the disease is skewed 
to the right, the logistically transformed values are non­
linear, Under these circumstances, if the logistic equation 
is fitted to the skewed distriWtion, the result may be an 
overestimation of YQ (initial amount of disease) and Y^ 
(Y at any future time). An alternative to the logistic ap­
proach is a differential equation developed by Gompertzj 
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dY/dt - KY (In 1 - In Y) 
where k is the rate of increase of the process (6, 28, 30, 
69). This equation is closely related to the logistic equa­
tion since 1 is the asymptote toward which the amount of dis­
ease is approaching (26), but when compared with the logistic 
growth, early disease increase is faster and late growth is 
slower (26). 
Integration of the Gompertz equation yieldsi 
Y • «cp (-B X «tp (-Ht)) 
where B is a constant of integration and corresponds to the 
amount of disease at time zero. A plot of Y versus time also 
yields an S-shaped curve that is asymmetrical about its point 
of inflection (30). The equation can be linearized to 
-In (-In Y) » -In B • Kt, The K value can be calculated 
similarly to the r value as* 
K » ((gcmipit (Yg) - gompit (Yj))/t2-tj) 
where ^ supit (Y) » -In (-InY) (6). The H value is also 
the regression coefficient fron the regression of gompit (Y) 
on time (6, 69). 
LuKe and Berger (28) applied both the logistic and 
Gompertz equations to two epidemics of crown rust of oats 
(Puccinia coronata Cde). When the Gonpertz transformation 
was used, there was less variation in rusting rates for in­
dividual cultivars and amoi^ replicates and years. These 
authors (28) stated that; 
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Because the daily increase of many diseases is 
commonly skewed to the right, the choice of the 
logistic equation for linearization may be inappro­
priate. At low levels of disease, the logistically 
transformed values tend to change markedly for slight 
differences in disease proportion, )»it when the 
Gmmpertz transformation was used, such slight differ­
ences in disease proportion were not enhanced. 
The equation is then very useful when the maximum rate occurs 
earlier than with the logistic (26). 
Several other equations are available in the literature 
that can be applied to specific diseases in an attempt to get 
the best fit from the observed data. The most commonly used 
are the mononolecular growth (22, 26, 41, 58, 66), the 
Richard function (30, 69), the Weibull distribution (40), 
and statistical analyses such as fitting polynomials (19, 30). 
Disease models can get very complicated when more parameters 
are incorporated in an attempt to get a more biologically 
meaningful equation (22, 23, 35, 42, 56). 
Disease progress curves can be obtained for the same 
disease developing under different circumstances (e.g., 
variation in weather, host genotype, and control practices) 
and the rates of increase of the disease over time can be 
calculated and compared (19, 22, 24, 27, 30). Differences 
in these rates, e.g., the r and k values, are a mathematical 
indication of the influence of all these factors, e.g., 
weather, host genotype and control practices, on the progress 
of the disease epidemic. 
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MATERIALS AND METHODS 
Reaction of Host Genotypes to Kabatiella zeae 
A series of experiments vas conducted during three years 
at three farms (Hinds, Itoss and Curtiss) of Iowa State Uni­
versity, near Ames, Iowa, to study the apparent relationship 
between host genotype maturity and reaction to the eyespot 
disease of maize. Additional experiments were conducted in 
the greenhouse to compare the disease reaction in young maize 
plants with the performance of the same genotypes under field 
conditions. 
A group of 23 maize inbreds was selfed and crossed to 
three tester lines (Table 1). The tester lines were NS153, 
which was intermediate in maturity and resistant to the eye-
spot disease, W64A, which was near MS153 in maturity but very 
susceptible, and B84, which was late in maturity but inter­
mediate in its reaction to the disease. 
Inoculum production inoculation procedures 
Cultures Cultures of Kabatiella zeae were obtained 
by isolation of the fungus fr(w infected plants in the field. 
Eyespot lesions were sectioned from leaves, surface sterilized 
for two minutes in a 0.065% sodium hypochlorite solution, 
rinsed three times in sterile distilled water and placed on 
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Table 1. Maize inbred lines and Fx crosses used to study 
the relationship between host maturity and reac­
tion to the eyespot disease 
Inbreds 1983-84 crosses with 
Code Inbreds 1982 1983 MS153 W64A B84 
A NS153 X X X X 
B W117 X X X X x' 
C A662 X X X X X 
0 CM7 X X X X X 
E CM105 X 
P W153R X X X X X 
G CO109 X X X X X 
H W64A X X X X 
I A661 X X X X X 
J H99 X 
K Oh43 X X X X X 
L C123 X X X X X 
M A619 X X X X X 
N B70 X 
0 A632 X 
P B73 X X X X X 
Q M017 X X X X X 
R B14A X X X X X 
S B37 X X X X x' 
T R177 X 
U B84 X X X X 
V Va35 X X X X X 
X H94 
®In 1984, the crosses of B84 with W117 and B73 were not 
planted i^icause of insufficient seed. 
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potato dextrose agar (PDA) (Difco Laboratories, Detroit, MI). 
Subcultures were made after 10-12 days. Stock cultures were 
maintained on PDA under refrigeration (5 C) with periodic 
mass transfers. 
LA&Â J&Â Usûé INPVW&ATION# INOCULUM OF 
Kabatiella zeae was produced on potato dextrose broth that 
consisted of 1000 ml of potato infusion (200 g of diced 
potatoes autoclaved for 30 min in 1000 ml of distilled water, 
then strained through several layers of cheesecloth and read­
justed to 1000 ml), 20 g of glucos» and about 10 mg of anti-
foam AF (Dow-Coming Inc.). The broth was poured into 500 
ml Florence flasks (250 ml/flask), capped with foil and auto­
claved for 15 min. Each flask was seeded with a plug from a 
young PDA culture of g. zeae and agitated on a New Brunswick 
RB-25 reciprocal shaker (about 120 strokes/min, 4 cm/ 
stroke) at laboratory temperature (23-25 C). 
After two weeks of growth, the contents of the flasks 
(primarily str(»iatic hyphae with very few conidia) were 
centrifuged at 16,300xg for 3 min and the supernatant dis­
carded, The pellet was transferred to a Waring blender and 
was ground in excess distilled water for 20 seconds. The 
fungal growth from each flask was then mixed with 2 kg of 
fine quartz sand (Hartin-Harietta grade 37) and spread to 
dry within 12 hr. The sand inoculum was poured into the 
whorl of the plants at a rate of about 1 g/plant. 
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Spore inoculum and greenhouse inoculations A concen­
trated spore suspension (6 x 10^ conidia/ml) was obtained 
from 7-8-day-old colonies of aeae grown on PDA in petri 
dishes. The colonies were flooded with sterile distilled 
water and rubbed with a bent glass rod to release the 
conidia. Spore concentration was determined with a 
haonacytometer. 
Plants in the 5th-6th leaf stage were inoculated by 
putting thm one at a time on a rotary platform (one rota­
tion/2 sec) and spraying them for four seconds with the spore 
suspension. The hand-held air pressure sprayer (Milwaukee 
Sprayer, MFG Co. Inc.) was fitted with a Oelavan FS-2,80° 
nozzle and pressurized to .14 MPa. It delivered about 4 ml 
of inoculum/second. The fan of the spray pattern was ori­
ented vertically and the spray nozzle was placed about 65 cm 
from the plant axis. The center of the fan was directed 
toward a s^t immediately below the whorl of the plant. 
A mist chamber was built to provide a high relative 
iwmidity following inoculations. The chamUaer consisted of a 
frame made with conduit (2.5 cm dianO and enclosed with a 
clear plastic film. The structure was 4.5 m long, 1 m wide 
and 1 m tall. The bottom of the chamber was covered with 
about 5 cm of sand. A PVC pipe (1.9 cm diam) was placed 
at the upper part to accommodate six nozzles (Flora Hist 
Fogger, Model A) calibrated to deliver 15.14 1/hr at a 
22 
pressure of about .26 MPa. The pipe was connected to a 
solenoid valve activated by a timer (Tork, model 8061) that 
turned the nozzles on for six seconds every 354 seconds. 
Cold tap water was used in the system after passing it through 
two filters (AMF, APIOOT Aqua Pure) fitted with an activated 
charcoal cartridge (for r«ioval of chlorine) and a fine 
filter (for removal of particles that may plug the nozzles). 
Eight VKO (215 watts) fluorescent light bulbs placed immedi­
ately above the chamber provided supplemental lighting and 
were operated on a 12-hr photoperiod throughout the experi­
ments. 
Following inoculations late in the afternoon, the plants 
were placed immediately into the miist chamber. The chamber 
was opened on one side the next morning, about 12 hr after 
im)culation. For the nœct three days, the chamber was closed 
and the misting system was operated fraa the evening (5-6 
pm) until the next morning (7-8 am) when the front portion 
of the chamber was reopened, 
;SO;STIOM £|OTS 
Design Each host genotype was planted in isolation 
plots that consisted of four rows that were 3 m long with 
76 cm between rows. The distance between plants in a row 
was about 25 cm. The plots were arranged in a completely 
randomized block design with three replications and were 
bordered by four rows of a hybrid which was tall and fairly 
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resistant to the eyespot disease. The four border rows were 
planted parallel to the plot rows on each side of the plot 
and perpendicular to the plot rows at the end of the plot 
rows. The borders effectively prevented any significant 
spread of the pathogen among plots. The plants in the border 
rows adjacent to isolation plots of inbred lines were trimmed 
to the height of the inbred line. 
Agronomic practices The Hinds farm field had been 
cropped to maize since 1970. Eyespot experiments were con­
ducted ir<m 1981 to 1984, Wt the maize residues were shredded 
and plowed under with a moldboard plow in the fall of each 
year, therefore most of the eyespot inoculum should have been 
eliminated (2, 11, 15, 31). The land was fertilized with 
67 and 100 Kg/ha of P and K before plowing. In the spring, 
225 kg/ha of N was applied before the field was tilled with 
a tandem disk. Fonofos (for soil insect control) and atra-
zine and alachlor (herbicides) were broadcast sprayed and 
incorporated shallow with a springtooth harrow. 
The field at the Curtiss farm had been cropped to a 
maize, oats, soybean and oats rotation for the four years 
before the experiment. The tillage and fertilizer treat­
ments were the same as at the Hinds farm. Cyanazine and 
alachlor herbicides were shallow incorporated prior to 
planting. 
The field at the Ross farm, which had been in soybeans 
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and oats the two previous years, received the same tillage 
and pesticide applications as the Hinds farm. 
The border hybrid was planted with a tractor-mounted 
planter, and the experimental plots were sown with hand 
"jab" planters. 
assessment 
Field Data on the prepress of ttw disease were taken 
on two leaves, viz. a middle (10th) and an upper (3rd-4th 
below the tassel) leaf in five plants per plot. The leaves 
were marked with permanent ink and the five plants were 
identified with surveyor's flagging tape. The same leaves 
on the same plants were sampled throughout the experimwit. 
The percentage of diseased tissue/leaf was estimated 
visually acœrding to a scale with .01, .1, 1, 5, 16, 31, 50, 
and 61% of diseased tissue/leaf (21). The lower values of the 
scale up to 5# were estimated assumiim that under a severe 
attack about 10,000 lesions can develop on a leaf, so 1% of 
infection corresponded to an average of 100 lesions on a leaf. 
Greenhouse Each experinwnt in tM greenhouse con­
cluded whan syn^tcms appeared and the total number of lesions/ 
plant was counted. 
Field experiments (1982) 
Twenty-three inbreds (Table 1) were planted in 
isolation plots on June I and June 3 at the Hinds and 
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Curtiss farms, respectively. The isolation plots were 
bordered by the hybrid Mo 17 x B73 Ht. Inoculation was done 
when plants were at the 5-7th leaf stage on July 4 at the 
Hinds farm and on July 12 at the Curtiss farm. 
At another site at the Hinds farm, the inbreds were 
selfed and crossed with three tester lines (Table 1). 
£isli iàSSâl 
S<me of the inbreds and hybrids obtained in 1982 were 
planted in isolation plots on May 12 and May 27 at the Hinds 
and Ross farms, respectively (Table 1). The isolation plots 
were surrounded by the hybrid Pioneer 3713, Plants were 
inoculated at the S-6th leaf stage on June 20 and July 1 at 
the Hinds and Ross farms, respectively. 
lÀSÀâ FXPFR&MENTS IISSH 
During 1984, only the crosses were planted at the 
Hinds farm (Table 1) on May 15, The hybrid H99 x A632 was 
planted as the border variety. Inoculation was done on 
June 17 when plants were at the 6th leaf stage. 
Greenhouse experiments 
Plants of the different genotypes planted in 1983 (Table 
1) were grown in the greenhouse during the months of January 
to April of 1984. Plants were grown in plastic square pots 
(10 cm side, 9 cm deep), in an aerated^steaned (30 min at 
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ISO C) soil mixture of soiItsandtpeat (2*1*1). Each pot 
received about 3.5 g of a four-month alow release fertilizer 
(14-14-14) before planting. 
Only tiro plants per genotype could be fitted in the mist 
chamber so the experinwnt was repeated (six replications over 
time) for a total of 12 plants inoculated for each genotype. 
field For each experiment at the different locations, 
the data on proportion of disease for each replication (mean 
of five plants/plot) were transformed using ttw Qompertz 
equation and individual regression analyses were done by 
leaf position for each inbred and/or hybrid. 
The Gompertz equation (6) was chosen over the Logistic 
equation (63) based on a previous study by the author (13) 
where the Ckmpertz transformation described the eyespot data 
on proportion of diseased tissue more accurately than the 
logistic transformation. During these experiments, the data 
on proportion of disease for some randomly picked replications 
for some genotypes were transformed using both the logistic 
and Gompertz transformations. The (kwpertz transformation 
usually gave a better fit of the data to the regression line 
particularly for the initial data points. The use of the 
Gompertz equation (6) in this study was justifiable as it 
gave the best fit of the data which are needed in ccwiparative 
epidemiology (5, 6, 22, 24, 26, 27, 28, 65). 
27 
The K values (slopes) were compared by analysis of 
variance and Duncan's multiple range test (62) to determine 
differences among gematypes. Data (K values) caning from 
different locations and years were subjected to a combined 
analysis of variance. The value of H was not calculated when 
only one reading on disease severity was available. 
The relationship between the reaction to eyespot and 
maturity was evaluated by doing simple regression analysis 
(52) of the H values on days to tasseling. An individual 
analysis was done for each planting site and also combined 
analyses over environments (farms and years). 
Greenhouse Analysis of the data was done with the 
mean of the number of lesions of every two plants of each 
genotype per replication over time. The experiment was 
analyzed as a completely randomized block design with six 
replications over time. An additional analysis was done to 
correlate field data (R values) with the greenhouse data. 
All analyses were done using SAS (52) and SAS/GRAPH 
(53) at the Computer Center of Iowa State University. 
Survival of Kabatiella zeae on 
Infested Maize Residues 
During 1983 and 1984» experiments were conducted to de­
termine the infectivity of K. zeae in maize residues from 
the previous planting season. Three approaches were taken. 
All surface residues were removed at different intervals from 
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plots in a field cropped to a susceptible maize variety. 
Then# samples of the r«iK>ved residues were spread in isolation 
plots of a susceptible variety of maize that was grown in a 
field not cropped to maize for at least the last two previous 
years. Finally, in 1964, an experiment was set up to study 
the effect of the amount of eyespot disease in the previous 
season on the severity of the attack on the new crop. 
FFPOYSI # TE 
A field at the Agricultural Engineering farm that had 
been used for eyespot experiments since 1979 was used for the 
residue removal experiments in 1983 and 1984. In 1982, the 
entire area was planted to ti64A x Wll? with no tillage of 
the previous maize crop. Eyespot developed heavily over the 
entire area and by mid-August the disease severity was uni­
form over the field. No tillage was done after harvest in 
1982. 
The field had been arranged in three contiguous blocks 
(24.4 m X 122 m) where the long axis of each block was 
parallel to the adjacmt block. Blocks were separated by 
9.1 m alleyways of fallow soil. In 1984, only half of this 
experimental area was used to accommodate two experiments. 
Experimental design (1983) In 1983, the blocks were 
divided into plots that were eight rows wide by 24.4 m long. 
The plots were separated by eight rows of a resistant border 
variety. Pioneer 3713. Plant debris was removed with a stalk 
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chopper from the border rows and the land was disked deeply 
before planting on May 9. The experimental plots were planted 
the sanw date to the hybrid variety LH39 x A632. Rows were 
76 cm apart and the distance between plants in a row was 
about 20 an. 
Five residue removal treatments were used; (1) removal 
of residues before planting, (2) removal of residues 45 days 
after planting, (3) removal of residues 67 days after plant­
ing, (4) removal of residues 93 days after planting, and 
(5) no removal of residues. During removal, the residues 
were gathered with a garden rake and carried from the plots 
so that only a few small fragments remained in the plots. 
Treatments were randomly assigned to the replications 
and there were six replicaticms, two in each of the blocks. 
Experimental design iigg&l 
Residue removal This experiment was carried 
out in three of the plots where maize residues rmained on 
the Mil throughout the previous season (treatment five in 
1983). These plots were divided equally to accommodate three 
replications of four treatments. Each plot was eight rows 
wide by 6.1 m long. Separation between rows was 76 cm and 
the distance between plants in a row was about 20 an. The 
treatments were (1) removal of residues before planting. 
(2) removal 33 days after planting, (3) removal 57 days after 
planting, and (4) no removal of residues. The test variety 
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was N64A X W117. Borders were H99 x A632. 
«fVfCUY 3& to thg ynount of 
disease in the previous crop Treatments were planted in 
the plots where maize residues were removed at different 
times during the previous season. Residues were not removed 
in 1984. There were three replications of four treatments. 
In the first treatment, maize was planted in plots that had 
the residues r«moved before planting in 1983 and had the 
lowest amount of disease in 1983. In treatments two to four, 
the maize was planted in plots where residues were removed 
45, 67, and 93 days after planting in 1983. 
Both experiments in 1984 were planted on May 9. torders 
were planted with H99 x A632 and the experimental plots with 
W64A X W117, 
Data on the severity of the disease were taken on ten 
plants in each plot by visual estimation of the percentage of 
diseased tissue/leaf. During 1983, only the ear leaf vas 
evaluated. In both 1984 experiments, data were taken on 
three leaves, via, a lower (6th), a middle (10th), and an 
upper (3rd below the tassel) leaf. The experiment was 
analyzed as a completely randomized block for each reading 
date. 
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Residue application site 
Experiments were conducted at the Ross and Woodruff 
farms in 1983 and 1984, respectively. These fields had been 
cropped to soybeans and oats the two previous seasons and so 
they could be considered free of eyespot inoculum (2, 11» 
15, 31). The tillage and pesticide applications were the 
same as at the Curtiss farm in 1983. 
Experimental design (1983) Isolation plots of W64A x 
W117 that were 3 m long by 4 rows wide were established at 
the Ross farm within a border planting of Pioneer 3713. 
Planting was done on May 26. The rows were 76 cm apart and 
plants within a row were about 20 cm apart. The isolation 
plots were separated by at least 9.1 m of the resistant 
hybrid. Five treatments were used: (1) placement of in­
fected residues over the plots at the time of plant emer­
gence, (2) placement 37 days after «wrgmxce, (3) placement 
50 days after «nergmce, (4) placewmt 76 days after emer­
gence, and (5) no residue placement on the plots. Each plot 
received a sample of maize residues (about 6 Kg) collected 
frcm a 10 m^ subplot located within each one of the treatmmit 
plots at the residue removal site. 
Experimental design (1984) Eighteen isolation plots 
of W64A X W117 were established at the Woodruff farm within 
a field planted to Ames Best AB113A. This border variety 
which separated the plots by about 10 ra was planted on May 15, 
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The isolation plots were planted on May 21. Isolation plots 
were two rows wide and 3 m long. Rows were 76 cm apart and 
the distance between plants in a row was about 10 cm. 
There were three treatments* <1) residues placed before 
emergence, (2) residues placed 20 days after planting, and 
(3) residues placed 44 days after planting. Residues 
brought from the resiAie ronoval site were spread between the 
two rows of the isolation plots. 
Disease severity was evaluated by counting the number 
of lesions/leaf on the 8th leeif of 10 plants per plot. Hh«T 
lesions were not found on these leaves, a search was made 
for the presence of the disease in the lower leaves of all 
plants in the plots. No statistical analysis was performed 
on these data. 
Sporulation of Kabatiella zeae Jjj vitro 
The ability of the stromatic hyphae of K. zeae to con­
tinue conidial production after consecutive periods of 
wetting and drying was studied with both naturally infected 
com residues and inoculum produced in the laboratory. 
Sporulation from dead maize leaves 
Naturally infected leaves were collected from the field 
after the plants had matured and died late in the season, but 
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before saprophytes had invaded the tissue. Leaves with dis­
crete lesions were sectioned to obtain 24 samples with about 
100 lesions/sample. The leaf pieces were gently washed with 
distilled water and surface sterilized in a solution of 0.06% 
sodium hypochlorite for one minute and th«fi given three con­
secutive rinses in sterile distilled water. The samples were 
placed on moist filter paper in petri dishes at room tempera­
ture (about 22-24 C) for 48 hr. The spores produced after 
this period were washed frcm the lesions with a known volume 
of distilled water containing five drops per liter of Tween 
20. Repeated brief swirling with a vortex mixer helped to 
dislodge the spores from the leaf lesions. The concentration 
of conidia in the water was measured with the aid of a 
hacBaocytometer and expressed as number of conidia/ml and 
later converted to number of conidia produced/lesion. 
The original lot of 24 samples was divided into six 
groups that were processed consecutively; after the 48 hr in 
the moist chamber, only four samples were processed and dis­
carded and the balance were washed with sterile distilled 
water and allowed to dry at rocm temperature for five days. 
After this period, the samples were returned to the moist 
chambers for another 48-hr sporulation period. This procedure 
was repeated until all the samples were used. The whole ex­
periment was repeated four times using fresh samples each 
time. 
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In each experiment, there was a control that consisted 
of four samples of 100 lesions each that were kept dry until 
the end of the «cperiment when these lesions were checked 
for their ability to sponilate. 
Sporulation from laboratory cultured stromatic MgMg 
The blend of stromatic hyphae and quartz-sand prepared 
for field inoculation (see prior section, "Inoculum produc­
tion") had been stored at ro<Mn temperature (22-24 C) for eight 
months. The potential for conidial production from this 
inoculum was determined after it was exposed to consecutive 
periods of wetting and drying. The mixture of stromatic 
hyphae and sand was finely ground with mortar and pestle and 
divided into l-g samples that were put in 10-ml flasks. Each 
flask received 1.5 ml of sterilized distilled water and was 
capped with parafilm for 48 hr. After this period, the con­
centration of conidia was estimated with the aid of an 
haemocytometer and expressed as conidia produced/ml. 
An original lot of 24 saevles was divided into six 
groups that were processed consecutively. After the 48-hr 
wetting period, four samples were assayed and discarded, the 
balance of the samples were removed from the flasks and 
allowed to dry for 10 days at ro<m temperature on waxed paper 
in slightly open petri dishes. The inoculum did not adhere 
to the w^ced paper and facilitated transfer of the inoculum 
after the dry period. 
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Although most of the conidia formed during the first 
vetting period were deformed and looked empty after the 10-
day drying period, a small percentage would imbibe water and 
appeared viable and so were difficult to distinguish from 
freshly formed conidia. An aimrage of this percentage in 10 
samples was estimated before the experiments, was assumed to 
remain constant, and was subtracted from the total number of 
conidia formed after the 48-hr wetting periods. A control 
of four samples was kept dry until the end of the experiment 
when it was assayed for sporulation after the 48-hr wetting 
period. The entire sxperimwnt was repeated four times and, 
therefore, the inoculum used on the last repetition was 
about 12 months old. 
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RESULTS 
Reaction of Maize Inbred Lines to 
ISflS 
Twenty-three inbred lines (Table 1) varying greatly in 
maturity were tested for their reaction to the eyespot disease 
in 1982 and 17 of these were retested in 1983. These 17 in-
breds were those involved in the testing of hybrid combina­
tions in 1983 and 1984. The inbreds were planted at two lo­
cations each year and the progress of the eyesf^t disease was 
followed after artificial inoculations early in the season. 
The inbred H99 developed a genetic chlorotic fleck that 
was easily confused with early symptoms of eyespot and pre­
vented the accumulation of reliable data for this genotype. 
H99 was omitted from the analysis. 
severity jj} Itg niddlm leaves 
The first visible symptoms of the eyespot disease ap­
peared in all inbreds eight and seven days after inoculation 
in 1982 and 1983, respectively. Thus, there were no differ­
ences in the incubation period of the disease in these geno­
types. The general appearance of the lesions was similar in 
all genotypes. Lesions started as small translucent spots 
that developed into typical eyespot lesions with a brown 
necrotic center commonly surrounded by a chlorotic halo. 
Disease assessment started three and four days after the 
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appearance of symptoms in 1982 and 1983, respectively» and 
continued every eight to ten days until readings were diffi­
cult to make due to the presence of extensive necrosis caused 
by eyespot, by physiological maturity of the leaves or by 
drought. 
Differences among inbreds in their response to eyespot 
disease were apparent at the first reading on disease severity. 
During 1982, the inbreds NS153, A661, and A632 started the 
epidemic with less than 454 of diseased tissue in contrast with 
other genotypes such as A662, W64A, W117, CM7, and A619 which 
had 8% or more diseased tissue during the first disease assess­
ment (Tables 2 and 3). In 1983, the amount of disease during 
the first readiim was lower than in the previous year and most 
of the inbreds started the epidemic with less than 1% of dis­
eased tissue in the middle leaves (Table 4). Exceptions in 
1983 were W117, A662. CM7, Col09, N64A, A619. and B14A. which 
started with 3% or more of diseased tissue, but only at the 
Hinds farm (Table 4), At the other experimental site in 1983, 
the Boss farm, only the inbred A662 had more than 1% of dis­
eased tissue at the first reading of disease severity (Table 
4), By the time of the fifth disease assessment in the fourth 
week of August in 1982, the inbred MS153 had only about 8.8% 
of diseased tissue in contrast with W117, A662, W153H, ColQ9. 
and CM7 which had 5056 or more of diseased tissue (Tables 2-3). 
The disease severity in B84 was always intermediate between 
Table 2. Proportion of eyespot diseased tissue on middle and upper leaves of 22 
maiee inbreds on sewen assessment dates at the Hinds farm in 1982 
Disease assessment date 
Inbreds Jul 19 Jul 27 Aug 4 Aug 12 Aug 20 Aug 28 Sep 5 
Middle leaf 
MS153 3.5 3.8 4.7 7.0 8.9 13.1 14.7 
W117 8.5 11.6 15.5 32.0 50.2 ^a -
A662 17.1 28.3 40.1 62.2 - - -
CM7 9.4 12.1 18.8 40.9 54.2 - -
CM105 5.0 5.9 8.2 12.7 20.2 - -
W153R 7.3 14.3 16.6 41.9 56.6 - -
CO109 7.3 11.8 20.8 32.4 65.0 » -
W64A 9.8 19.0 24.5 36.1 46.5 - -
A661 2.7 7.1 9.8 12.2 12.3 13.5 -
Oh43 6.2 11.3 12.0 18.2 20.6 23.1 -
C123 4.5 4.7 6.5 11.1 18.2 - -
A619 12.9 18.1 24.4 38.2 47.6 - -
870 11.1 13.4 17.3 25.3 27.0 28.3 -
A632 3.7 4.1 4.9 12.0 13.2 13.7 -
873 5.2 7.7 10.2 14.9 17.6 17.7 -
Mol7 8.4 12.1 14.9 20.9 23.9 25.0 -
814A 6.4 8.5 11.4 17.4 19.2 21.0 -
837 3.7 5.3 8.4 15.9 16.9 19.5 22.1 
R177 6.1 9.7 11.1 18.7 25.1 28.4 -
884 3.8 5.6 8.9 12.1 18.0 22.5 -
Va35 4.7 5.5 8.0 14.4 16.8 19.7 23.5 
H9S 12.7 15.9 20.5 30.3 - - -
Upper leaf 
MS153 0 0 0 0 0 0 .05 
W117 2.2 9.3 13.7 16.6 39.8 56.9 -
A662 9.1 24.1 30.4 37.9 - - -
CM? 2.1 5.9 7.7 16.9 - - -
CM105 .75 1.7 2.7 5.3 10.4 12.9 -
W153R .48 1.3 3.9 12.3 15.7 20.7 34.3 
CO109 .82 4.3 11.9 31.9 53.3 - -
W64A .03 .26 .20 1.2 3.9 7.5 19.7 
A661 .51 2.8 3.7 5.5 8.1 10.3 11.1 
Oh43 .04 .05 .07 .37 .49 1.45 -
C123 .03 .04 .11 .51 1.1 2.2 6.4 
A619 .77 3.3 4.5 12.7 23.4 33.2 39.4 
870 0 0 .03 .05 .05 .07 -
A632 .02 .04 .25 .39 .77 2.3 5.4 
873 0 .03 .12 .13 .48 1.0 -
Mol7 0 0 .03 .12 .45 .95 -
B14A .04 .04 .17 .76 .83 1.7 2.9 
837 0 0 0 .04 .10 .20 .62 
R177 .05 .11 .12 .86 1.9 2.3 3.1 
884 0 0 .05 .13 .16 .69 1.4 
Va 35 .03 .24 .38 .39 .66 .71 -
H95 0 0 0 .05 .11 .56 .74 
^Disease ratings discontinued due to extensive leaf damage caused by the eye-
spot disease and/or physiological maWrity. 
Table 3, Proportion of eyespot diseased tismie on middle and upper leaves of 22 
maize inbreds on sev&n assessment dates at the Curtiss farm in 1982 
Disease assessmwit date 
Inbreds Jul 23 Jul 31 Aug 8 Aug 16 Aug 24 Sep ] 
Middle leaf 
• 
MS153 3.3 4.1 5.1 7.3 8.7 12.3 
W117 9,8 17.6 30.1 40.7 55.0 m 
A662 14.9 25.2 30.2 40.1 54.5 
CM? 8.1 13.6 29.9 53.3 -
CM105 5.5 14.4 20.9 28.7 29.7 
W153R 15.1 22.9 33.6 46.0 54.0 mm 
CO109 6.8 14.7 26.3 31.7 49.3 • 
W64A 14.8 23.1 23.9 32.6 53.4 
A661 3.9 9.6 12.0 12.4 13.3 
Oh43 11.6 18.1 19.1 21.5 24.7 
C123 9.7 19.3 23.0 27.9 34.3 « 
A619 9.7 17.8 23.3 32.0 •W 
B70 5.8 8.4 13.1 15.6 19.4 -
A632 4.0 6.4 9.2 11.9 12.7 16.2 
B73 10.4 18.4 19.8 20.7 23.5 23.7 
Mol7 10.0 14.9 20.7 20.9 24.3 28.9 
B14A 8.5 11.5 14.9 18.2 20.3 21.3 
837 5.8 7.9 9.8 16.4 17.9 19.4 
R177 3.6 7.5 10.0 10.4 12.7 14.8 
884 4.5 6.3 8.9 12.4 17.6 22.1 
Va 35 8.5 18.1 21.6 24.7 27.9 29.6 
H95 7.4 9.2 14.8 17.9 — 
Upper leaf 
MS 153 0 0 0 0 0 0 .03 
W117 4.9 7.5 14.3 21.4 43.6 55.3 mm 
A662 2.6 3.5 9.9 19.8 23.7 -
CM7 1.6 6.7 14.7 22.3 -
CHIOS 1.9 3.0 3.7 4.2 6.5 10.6 
W153R 0 .04 .38 .45 4.9 10.8 13.4 
Col09 1.0 3.2 10.3 21.5 35.7 52.7 
W64A 0 0 4.3 10.1 14.9 18.9 
A661 2.3 4.5 7.1 7.6 10.7 12.4 
Oh43 .02 .18 .34 .90 2.8 3.4 -
C123 0 0 .03 .05 .08 .08 mm 
A619 1.9 3.4 5.4 10.9 15.5 26.1 31.9 
B70 0 0 0 .04 .05 .16 .56 
A632 0 0 .03 .03 .23 .23 .38 
B73 0 0 .15 .16 1.0 1.7 1.8 
Mol 7 0 0 .12 .40 .91 1.7 1.8 
B14A 0 .02 .18 .64 1.3 2.6 
B37 0 0 .03 .04 .13 .20 .24 
R177 0 0 .43 .69 1.2 1.5 
B84 0 0 .12 .51 2.3 4.6 5.6 
Va 35 0 0 .02 .02 .03 .05 .08 
H95 0 0 .03 .05 .07 .23 — 
^Disease ratings discontinued to extensive leaf damage caused by the eye-
spot disease and/or physiological maturity. 
Table 4. Proportion of eyespot diseased tismie on middle and »^MPer leaves of 17 
inbreds on several assessment dates at the Hinds and Boss farms in 1983 
Disease assessment date 
Inbreds Jul 1 Jul 10 Jul 20 Jul 31 Aug 10 Jul 10 Jul 20 Jul 31 Aug 10 
Hinds farm 
Middle leaf u 
1 leaf 
MS1S3 .18 .5 .9 1.2 1.4 0 0 0 0 
W117 11.4 22.0 29.6 42.0 51.0 1.2 2.6 6.2 19.0 
A662 3,1 12.5 14.3 21.7 _a .06 .38 .63 2.6 
Œ7 2,9 10.3 15.5 34.2 « # o
 
.95 5.1 -
W153R ,91 4.4 6.0 14.0 - .002 .03 .12 .95 
CO109 4.5 17.5 22.0 38.7 - .04 .50 9.4 19.1 
W64A 2.7 6.6 8.9 15.7 - .01 .05 .19 .42 
A661 .24 1.5 2.2 2.4 4.7 0 .002 .002 .02 
Oh43 .73 3.1 3.7 4.1 9.1 0 .22 .43 .77 
C123 .40 2.6 3.5 6.5 7.0 0 0 0 .005 
A619 3,6 13.1 16.3 20.1 25.0 .06 .23 1.1 2.9 
B73 .92 3.6 4,7 5.6 3.8 0 .01 .01 .02 
M017 .97 1.9 2.5 3.1 3.5 0 0 0 0 
B14A 3.5 6.2 6.8 8.3 - 0 0 .01 .06 
837 .18 .91 1.5 2.4 4.1 0 0 .003 .008 
884 .19 1.1 1.4 2.2 5.6 0 0 0 .09 
Va 35 .66 1.8 2.1 2.4 5.2 0 0 0 0 
Jul 12 Jul 23 
Rosf 
Aua 3 
Ï farm 
Aua 23 Jul 23 Aua 3 Aua 23 Sep 2 
MS153 .02 .05 .1 .23 0 0 0 0 
W117 ,51 1.9 4.0 12.6 .002 1.0 9.4 21.5 
A662 1.4 3.0 5.5 12.2 .007 .15 4.3 -
CM7 .78 1.8 4.9 - .002 .08 5.2 — 
W153R .07 .42 1.4 3.0 0 0 .07 .55 
Col09 .65 3.4 6.3 - 0 .27 18.7 -
W64A .42 .49 1.3 4.2 0 .002 .13 2.8 
A661 .15 .47 1.8 2.9 0 .002 .007 .01 
Oh43 .13 .40 1.4 1.8 0 .02 .17 .57 
C123 .03 .26 .64 1.8 0 - .003 .01 
A619 .44 .87 2.2 4.2 0 .01 .49 5.5 
873 .8 1.2 2.7 3.1 0 0 .01 .02 
Hol7 .03 .06 .27 .50 0 0 0 0 
B14A .56 .89 2.2 3.4 0 0 0 .05 
837 .02 .06 .44 .99 0 0 .002 .005 
884 .02 .06 .16 .29 0 0 .01 .11 
Va 35 .20 .64 .79 .98 0 0 .006 .01 
^Disease ratings discontinued due to extensive leaf damage caused by the eye-
spot disease anci/or physiological maturity. 
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that of W64A and MS153. For example, at the Hinds farm in 
1982, W64A had six times more diseased tissue than MS153 and 
three times more than B84 during the fifth assesmment of 
disease severity (Table 2). These three inbreds were used as 
tester lines in the testing of hybrid combinations in 1983 
and 1984. 
During 1983, a prolonged drought period «(tended over 
most of the growing season. Following an extremely wet period 
during the last we^ of June, hardly any rain fell until the 
last week of August (Tables 5 and 6). The intervening period 
was the period for eyespot development. Weather data at 
the Hinds farm, although limited, were collected about 200 m 
item the plots. The Ross farm is located about 7 km NSW from 
the Hinds farm and the weather station at the Agronony-
Agricultural Engineering farm is about 8 Km WSW of the Ross 
farm. The lack of adequate rainfall caused a very slow in­
crease of the eyespot disease in all genotypes and a pre­
mature death of the lower plant cai»opy. These drought symp-
tcms impeded further disease assesments on the middle leaves 
of most inbreds (Table 4). The highest disease rating re­
corded at the Hinds farm for MS 153 was only about 1.4% of 
diseased tissue which contrasted with readings of 30% or more 
for the inbreds W117, CM7, and Col09 (Table 4). 
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Table 5. Average weekly maximum and minimum temperatures 
(C) and weekly total rainfall (mn) during the 
? rowing seaTOns of 1983 and 1984 at the Hinds farm 
«me data were not available) 
im im 
Week Rain­ iSEmsskma, Rain­
beginning Max Min fall Max Min fall 
Jun 8 29.4 15.2 39.6 24.8 16.3 163.8 
15 26.7 15.8 19.3 27.3 16.9 41.7 
22 30.8 18.9 107.0 28.9 15.6 8.9 
29 29.2 16.1 75.9 25.5 14.9 6.6 
Jul 6 31.0 15.9 0 29.4 17.5 23.1 
13 32.7 20.0 7.4 29.5 15.4 11.4 
20 32.9 17.9 1.3 30.1 18.9 27.4 
27 32.6 18.0 45.7 27.1 14.9 0 
m
 
1
 32.7 18.3 11.7 31.9 19.0 0 10 32.9 15.6 0 30.2 16.0 1.27 
17 33.0 18.9 47.5 26.5 15.0 7.6 
24 31.6 16.7 47.7 36.8 16.5 0 
E4»?4»« »9Vfr\%Y in ibg MEE&E iââ}£SS 
The appearance of the first symptcms on the upper leaves 
varied according to the host genotype. The disease was not 
observed on the upper leaves of MS153 until the last assess­
ment date in both ejqperinents in 1982 and was abs^t on the 
upper leaves of this inbred throughout the growing season of 
1983, The eyespot disease also appeared ccaaparatively late 
in the upper leaves of B37, H95, B70, Mol7, B84, and Va35 
(Tables 2, 3, and 4). By the time of the fourth disease 
Table 6. Average weekly inaiclinun and minimm teH|>eratures (C) and weelcly total 
rainfall (mm) during three growing seasons at the Agronomy-Agricultural 
Engineering farm 
1982 1983 1984 
week Tiyer.ture Bain- Rain-
beginning Max Nin fall Max Nin fall Max Min fall 
May I 23.7 7.2 27.4 18.5 6.7 61,2 17,5 5.2 9.4 
8 24.2 14.1 41.7 20.4 7.1 11,2 20,3 7,2 2,3 
15 23.7 12.6 55.1 17,1 7.1 73,9 25.3 12,8 20.6 
22 18,7 12.0 28.4 23,9 9.5 11,4 20,6 10,2 96,3 
29 21.6 10.4 5.3 22,1 9.1 2,5 28,3 10,9 8,4 
Jun 5 24.2 12.1 11.4 27,8 12.8 4,1 27.4 16,6 20.1 
12 23.3 12.8 43.4 26,8 14.8 44,5 27.4 18,0 125,5 
19 27.8 11.9 0 30,9 20,0 0 28,9 16,7 11.2 
26 26.1 15.9 22.4 29,8 18.4 204,5 28.4 15,0 2.1 
Jul 3 30.6 18.0 32.3 31,0 15,4 15,2 28,6 16,1 30.5 
10 29.1 16.8 56.9 31,6 18,8 0 30.6 17,6 23.4 
17 30.2 19.6 51.3 34,5 21,3 4,8 30.0 17,4 5.6 
24 28.8 17,1 2,8 31,0 18,2 41,9 26.7 20,1 26.7 
31 30.1 18.7 34.4 31.7 19,9 1,8 31.3 19,8 2,0 
Aug 7 26.1 13.9 4,6 31.6 16.3 0 30.3 16,3 2.8 
14 27.6 18.2 ,56 35,2 20,9 8,9 26,2 14,3 3.1 
21 26.8 13.9 1,8 31.9 20,2 58,9 33.7 16,0 0 
28 25.1 14.2 44,7 30.9 17,7 37,1 27,0 12,8 56.9 
Sep 4 25.6 15.4 ,25 31,6 16.2 12,9 23,9 10,4 3.3 
11 21.6 12.9 37,3 22,0 9,7 22,4 27,7 12.2 40.9 
18 20.9 6.1 1,0 19.4 5,5 45,5 12.7 1,3 .51 
25 21.9 9.9 6,9 
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assessment in the third week of August in 1982, the inbred 
MS153 was still free of eyespot lesions and the percentage of 
diseased tissue was very low (1% or less) on most genotypes. 
The inbreds W117, A662, CM7, and Col09, Nxwever, all had 15% 
or more of diseased tissue by that time. In 1983, only W117 
and Col09 had more than 10% of diseased tissue in the upper 
leaves (Table 4). 
In the majority of the inbreds, the disease severity w## 
lower in the upper leaves of the plants and the final amount 
of diseased tissue was normally higher on the middle leaves 
(Tables 2, 3, and 4). 
Saâs 31 &*** * PTçqyf» 
The data on proportion of disease were transformed using 
the Gompertz equation and a regression analysis of the gmmpit 
values on time was done for each replication at each planting 
site. The rate of the eyespot disease increase differed 
statistically among host geiwtypes in both the 1982 and 1983 
experiments; however, the relative response of the inbreds 
differed some according to locations and years as expressed 
by the significant interaction of host genotype by environ­
ment (Tables 7 and 8). In many instances, the interaction 
was due to a change in the magnitude of the k values that 
were normally lower for the 1983 experiments (Tables 9 and 
10), In seme instances, there was a real change in the rela­
tive ranking of the inbreds in the different experiments, but 
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Table 7. Combined analysis of variance of the rate of eye-
spot disease increase (k values) for 22 inbreds 
grovn at two sites in 1982 
Source OF 
Uooer leaf Middle leaf 
MS* F MS* F 
Environment 1 109,9 6,2^^^ 429.0 12.O^^^ 
Rep (Env) 4 26.2 2.5nsb 78.7 2.3ns 
Inbreds 21 1117.0 16.l^^^ 805.8 15.O^^^ 
Env^Inb 21 69.4 53.1 1.5ns 
Error 84 17.7 34.8 
®x 10"®, 
**ns • not significant (P » .05). 
•••Significant (P » .001). 
Table 8. Combined analysis of variance of the rate of eye-
spot disease increase (H values) for 17 inbreds 
grown at two sites in both 1982 and 1983 
Uooer leaf Middle leaf 
Source or MS* F MS® F 
Envircmmemt 3 1177.2 48.0**^ 990,9 32,O^^* 
Rep (Env) 8 39.3 1.6na** 53,6 1,7ns 
Inbreds 16 3221.9 133,O^^^ 1261,6 40,O^^^ 
Env*Inb 48 113.2 75,4 2,4^^^ 
Error 120 24,1 30,9 
 ^lO'®. 
^ns » not significant CP « ,05), 
•••Significant (P » ,001). 
Table 9, Rate of eyespot disease increase (K values) in the middle leaves of 
22 and 17 maize inbreds planted at two locations in 1982 and 1983, 
respectively 
Inbreds Curtiss 1982 HindW 1982 Hinds 1983 Ross 1983 
W117 .042414a* ,040073 b .033458 ab .023063 bc 
CO109 ,040174 ab ,054300 a .037662 a .034852 a 
W153R .035416 abc .039293 b ,029204 bc .019188 cd 
CM7 .034886 abc .035529 bc .037972 a .027420 b 
A662 .033913 be .057230 a .025692 cd .019543 cd 
W64A .031760 c .033999 bc .019943 de .017141 cdef 
A619 .029061 de ,032563 bed .022962 cde .015689 cdefg 
C123 .022787 de ,019009 ef .022323 cde .018279 cde 
CHIOS .021844 def ,025762 cde -lb -
884 .017683 efg ,018254 ef .015733 efg .009327 fgh 
B70 .016966 efg ,015391 ef -
837 ,015444 efg ,017102 ef .017214 ef .014984 de f g 
Va 35 ,015067 efg ,016925 ef .010506 .008893 gh 
H95 .014892 fg ,024612 cdef « -
Mol7 ,014186 fg ,015488 ef .009843 fgh .010162 fgh 
A632 ,013647 fg ,015255 ef - -
A661 ,013390 fg ,013383 ef ,015295 efgh .014894 defg 
Oh43 ,012611 g ,015013 ef .015352 efgh .014063 defg 
R177 ,012241 g ,020871 def - -
B14A ,011997 g ,015150 ef .008432 gh .011146 efgh 
MS153 ,011544 g ,011521 f .007281 h .008221 gb 
873 ,009878 g ,014401 ef .016722 ef .005220 h 
%ean8 in a column with the same letter are not statistically different 
according to Duncan's multiple range test (p • 0,05). 
^ot planted in 1983, 
Table 10. Rate of eyespot disease increase (K values) in the uf^per leaves of 
22 and 17 maiee inbreds planted at two locations in 1982 and 1983, 
respectively 
Inbreds Curtiss 1982 Hinds 1982 Hinds 1983 Boss 1983 
CO109 .054063 a' .063670 a .054455 a .070702 a 
W117 .043742 b .045364 b .034710 b .044883 b 
CN7 .042817 b .028494 cde .035737 b .044928 b 
W153R .036095 c .033733 cd .026105 c .033302 be 
A619 .029484 d .035901 cd .025037 c .041348 be 
A662 .028376 d .040219 be .022165 c .037790 be 
884 .028302 d .02116 ef .000000 d .010325 de 
W64A .028071 d .032483 cd .019413 c .031482 c 
B14A .027193 d .019219 f .003604 d .000000 e 
Mo 17 .020289 e .020698 ef .oooogo d .000000 e 
CHIOS .019910 ef .022202 ef -
A632 .017192 efg .021641 ef -
B73 .015313 efgh .015227 f .006178 d .002207 de 
A661 .014089 efg .017969 f .006810 d .005917 de 
Oh43 .013649 fgh .015100 f .006392 d .007647 de 
R177 .012945 gh .017601 f - -
H95 .011856 ghi .015665 f - -
870 .011791 ghi .005187 g •W 
B37 .009660 hij 
ij 
.016141 f .006111 d .007138 de 
C123 .006144 .022194 ef .000000 d .014504 d 
Va 35 .004636 jk .005947 g .000000 d .002712 de 
MS153 0 k 0 g .000000 d .000000 e 
%ean8 in a column with the same letter are not statistically different 
accordii^ to Duncan's multiple range test (P « 0.05). 
^ot planted in 1983. 
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normally* the inbreds only interchanged one or two positions 
in the ranking (Tables 9 and 10). The mean k values for the 
inbreds in 1982 were calculated for both the middle and upper 
leaves (Table 11). An overall mean k value (including sites 
and years) for each leaf position was calculated for the 17 
selected inbreds (Table 12). When the k values for the mid­
dle leaves were averaged over locations for the 1982 ««peri-
ments, the most susceptible genotypes (Col09, A662, W117, 
W153R, and CM?) showed k values that were at least three 
times greater than the k value for MS153, which was considered 
one of the most resistant inbreds (Table 11). This same 
tendency remained when the k values were averaged over loca­
tions and years (Table 12). The mean k value for N64A was 
always larger than that for 684 and MS153 and all were statis­
tically different (Tables 11 and 12) for both the middle and 
upper leaves. When only the middle leaves were considered, 
the mean k value for W64A in 1982 was 2.9 times greater than 
that for MS153 and 1.8 times greater than for B84. The in­
breds with the higher mean k values in both the upper and 
lower leaves (Tables 11 and 12) were the same inbreds that 
had the higher levels of disease throughout the growi?^ sea­
son (Tables 2, 3» and 4). 
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Table 11. Rate of eyespot disease increase (k values) in 
the middle and upper leaves of 22 inbreds planted 
in 1982 
Inbreds Middle leaf Upper leaf 
Col09 .047237 a® .058867 a 
A662 .045571 a .034297 cd 
H117 .041243 ab .044553 b 
N153R .037354 be .034914 cd 
CM7 .035208 be .035655 c 
N64A .032879 e .030277 d 
A619 .030813 c .032692 cd 
CHIOS .023802 d .021056 ef 
C123 .020898 de .014169 hi 
H95 .019752 def .013760 i 
B84 .017968 def .024709 e 
R177 .016556 defg .015273 ghi 
B37 .016273 defg .012901 ij 
B70 .016178 defg .008489 ij 
Va35 .015996 defg .005292 H 
Mol7 .014837 efg .020493 efg 
A632 .014451 efg ,019416 efgh 
Oh43 .013812 efg .014374 hi 
B14A .013573 efg .023060 e 
A661 .013386 efg .016029 efgh 
B73 .012139 fg .015270 ghi 
HS153 .011532 g 0 1 
^ean of 6 values from 3 replications at two sites; 
means in a column with the same letter are not statistically 
different according to Duncan's multiple range test 
(P • 0.05). 
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Table 12. Rate of eyespot disease increase (k values) in 
the middle and upper leaves of 17 inbreds grown 
in 1982 and 1983 
Inbreds Middle leaf Upper leaf 
CO109 .041747 a® .060723 a 
A662 .034095 b .032137 d 
Ml 17 .034752 b .042174 b 
W153R .030775 b .032309 d 
CM7 .033952 b .037994 c 
we4A .025711 c .027862 e 
A619 .025069 cd .032942 d 
C123 .020600 de .010710 fg 
B84 .015249 f .014936 f 
B37 .016186 ef .009763 g 
Va35 .012848 fg .003324 h 
Mol7 .012420 fg .010247 g 
Oh43 .014260 fg .010697 fg 
B14A .011681 fg .012504 f 
A661 .014240 fg .011196 fg 
B73 .011555 fg .009731 g 
MS153 .009642 g 0 h 
^ean of 12 values obtained for three replications at 
two planting sites in both 1982 and 1983i means in a column 
with the same letter are not statistically different accord­
ing to Duncan's multiple range test (P « 0.05). 
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Inbred maturity and susceptibility to 
Th# relationship between reaction to the eyespot dis­
ease and host maturity was evaluated by using simple regres­
sion analysis of the K values on days to tasseling. There 
was a highly significant tendency of the values of K to be 
negatively correlated with days to tasseling (Tables 13 and 
14). This resj^nse was observed for both the upper and the 
middle leaves. A graphic representation of this relation­
ship is given for the 22 inbreds grown in 1982 (Fig. 1 and 2). 
The slope of the regression line was significant at the 
0.(X>1 level of significance (Table 13), yet the K values for 
seme of the genotypes diverged greatly the regression 
line (Pig. 1 and 2). This was especially true for the upper 
leaves (Fig. 2). The regression equation for the upper and 
lower leaves in the 22 inbreds were nearly i^ntical 
(Table 13). 
Reaction of Maize Hybrids to Kabatiella zeae 
h selected group of 14 inbreds (Table 1) was crossed to 
three tester lines (NS153, W64A, 864) and planted at two lo­
cations in 1983. In 1984, the crosses were grown again at 
one location except that two of the hybrids (Nil? x B84 and 
B37 X 884) were not planted because of insufficient seed. 
All genotypes were artificially inoculated with K. zeae 
early in the season and the progress of the eyespot disease 
Table 13. Kegression of r«Ce of dl«e«se «tevelopaent (k valu^) on witurtty; confelnedl C3Llt 
analysis for 22 ittbreds grown in 1982 
OF 
Begressioo 
coefficient Leaf Maturity Error Maturity foror F Intercept T T 
Middle I 20 1617.6 60.13 27*** .57 .0858265 7.05*« -.0009688 -5.2*** 
Upper 1 20 1689.2 lll.O 15*** .43 .0864805 5.2*** -.0009901 -3.9*** 
*GLN for the means of 6 k values calculated for 3 replicatiems at each site. 
\ 10-*. 
•••Significant (P • O.OOl), 
Table 14. Regression of rate of disease development (k values) on maturity; combined GUN analysis 
for the 17 inbreds gro%m in 1982 and 1983 
OF MS^ Regression 
coefficient T Waf Maturity Error Maturity Error F Intercept T 
Middle I 15 1050 42 25*** .62 .791338 6.8*** -.000902 -5.0*** 
Upper I 15 2279 135.4 17*** .53 .106071 5.1*** -.001355 -4.1*** 
^GLN for the means of 12 k values calculated for 3 replications at 2 site# in both 1982 and 1983. 
k» I0-*. 
•••Significant (P «0.001). 
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was followed throughout most of the growing season. 
Pi*###* «•vritv 2Q lùg middle leaves 
Symptoms appeared in all hybrids seven days after inocu­
lation in 1983. The incubation period could not be deter­
mined precisely during 1984 because of inclement weather, 
but it was estimated between eight and nine days. The data 
from 1983, however, indicated that the incubation period 
between inoculation and symptom expression was the same for 
all hybrids. 
Disease assessment started four days after the develop­
ment of symptoms in 1983 and 15 days after the inoculations 
in 1984 and continued at 10- and 8-day intervals, respective­
ly, during the development of the epidemic each year. The 
first reading of disease severity reflected the response of 
the hybrids to the initial inoculation with K. zeae (Tables 
15, 16, 17, and 18). The initial amount of disease was 
greater among the hybrids with W64A in 1983 (Table 16) than 
with the crosses with MS153 and B84 (Tables 15 and 17). The 
initial am»int of disease was greater and more variable among 
the material planted at the Hinds farm in 1983 than at the 
Ross farm in 1983 and the Hinds farm in 1984. The crosses 
of W117, M62, and CH7 with any of the common parents tended 
to have more initial disease than the other crosses in 1983. 
In 1984, the initial disease on the middle leaves was fairly 
uniform among all crosses (Table 18). 
Table IS. Proportion of eyespot diseased tissue on a middle and an upper leaf of 
the crosses of 14 inbreds with NS153 (data from two locations in 1982) 
Middle leaf tipper leaf 
Jul Jul Jul Jul Aug Jul Jul Jul Aug Aug 
Inbreds 1 10 20 31 10 10 20 31 10 21 
Hinds farm 
W117 4.0 9.5 9.7 14.3 16.7 .04 .39 .53 1.7 a 
A662 2.3 4.7 6.5 8.2 11.4 .07 .09 .37 1.3 -
CM7 2.0 5.5 6.3 11.9 13.1 .02 .25 .53 1.0 2.1 
W153R 1.9 5.5 7.9 8.5 9.5 0 0 0 0 .002 
CO109 1.9 4.0 5.8 7.9 13.7 .002 .003 .006 .01 -
A661 .33 1.9 2.6 3.0 3.7 .002 .003 .003 .005 -
Oh43 1.1 3.5 3.7 4.4 4.7 .008 .009 .01 .02 
C123 2.3 6.2 7.3 8.9 11.1 0 0 0 0 .002 
A619 .58 3.6 4.5 5.3 6.4 .08 .11 .28 .33 — 
873 .80 2.1 3.0 3.4 3.6 0 0 0 0 -
Mo 17 .49 .92 1.5 1.9 2.4 0 0 0 0 — 
B14A .70 2.5 3.4 3.8 6.3 0 0 0 0 — 
B37 .59 2.0 2.3 2.7 5.3 0 0 0 0 .003 
Va 35 2.3 3.8 5.5 7.5 8.5 0 0 0 0 0 
Jul Jul Aug Aug ^g Aug Sep Sep 
12 23 3 23 3 23 1 10 
Boss farm 
W117 1.2 2.5 3,4 5.0 ,01 ,30 .67 2.0 
A662 2,6 3,4 5,9 7.7 .01 ,03 .11 1.7 
CM7 1,2 2.1 3.7 7,2 0 ,003 .03 .30 
W153R 1.5 2.3 3.4 4.9 0 0 0 .01 
CO109 .38 ,71 1.2 1.5 0 0 .04 -
A661 1.6 2.5 3.7 4.5 0 .005 .006 -
Oh43 1.0 1.3 2.3 2.4 0 0 0 0 
C123 .60 1,0 1.6 2.1 0 0 0 0 
AG 19 2.0 2,4 4.6 4.9 ,002 .004 .02 -
873 1.4 1,7 3.2 3.3 0 .002 .002 -
Mol7 .46 .59 1.1 1.7 0 0 0 0 
814A 1.4 2,7 3.1 4.4 0 0 0 -
B37 .42 1.2 1.5 1.8 0 0 0 0 
Va 35 2.1 2,3 3.1 3,6 0 0 0 0 
^Disease ratings discantinued due to «extensive leaf damage caused by the 
eyespot disease and/or physiological maturity. 
Table 16. Proportion of eyespot diseased tissue on a middle and an upper leaf of 
the crosses of 14 inbreds with 1164A (data from two locations in 1983) 
Hinds farm 
Middle leaf Upper leaf 
Jul Jul Jul J%1 Jul Jul Jul Aug Aug 
Inbreds 1 10 20 31 10 10 20 31 10 21 
W117 2.7 6.2 7.3 12.9 20.8 .06 .46 1.5 4.0 .a 
A662 1.6 5.7 6.9 11.7 20.0 .28 .48 1.1 5.0 
CM? 1.8 5.5 6.4 12.9 17.3 .01 .17 .57 3.4 -
W153R 2.2 4.3 6.0 9.3 17.3 .004 .05 .17 1.7 5.4 
CO109 .75 4.6 6.0 8.0 12.3 .1 .29 .66 4.0 -
A661 .53 2.2 3.1 3.9 7.1 .03 .06 .10 .61 -
Oh43 2.4 5.3 6.2 8.1 10.8 .01 .03 .04 .19 .45 
0123 6.6 11.5 14.9 17.2 19.3 .008 .05 .09 .77 1.5 
A619 2.4 5.3 7.5 9.2 12.7 .12 .22 .37 1.0 1.2 
B73 1.9 4.5 5.1 5.7 11.0 .01 .02 .02 .24 -
Mol? 3.7 7.9 8.3 12.1 15.3 0 0 .01 .01 .03 
B14A 2.0 4,7 6.6 7.6 13.7 0 0 .01 .03 .32 
B3? .71 3.2 3.8 4.5 10.6 .01 .07 .07 .24 -
Va 35 2.1 4.0 5.6 7.7 11.1 0 .007 .007 .01 -
W117 
A662 
CM7 
W153R 
Col09 
A661 
Oh43 
C123 
A619 
B73 
Mol7 
B14A 
B37 
Va 35 
Ross farm 
Middle leaf 
Jul Jul Aug Aug 
12 23 3 23 
Upper leaf 
Aug 
3 
Aug 
23 
Sep 
1 
Sep 
10 
1.6 2.8 
1.0 1.9 
1.1 1.5 
.82 2.1 
.39 .96 
.78 1.2 
.49 1.0 
.79 .99 
.83 1.4 
1.2 1.9 
.57 1.0 
1.4 1.6 
.55 .59 
1.7 2.6 
3.3 7.6 
3.2 6.2 
4.7 8.3 
3.2 8.3 
1.3 5.9 
2.1 5.3 
2.4 2.8 
1.6 3.2 
2.8 4.9 
3.1 3.4 
1.5 3.4 
2.8 4.7 
1.1 2.1 
3.5 5.0 
03 .53 
01 1.3 
01 .25 
0 .02 
0 .002 
005 .06 
0 .04 
004 .12 
004 • 08 
0 .06 
0 .01 
003 .08 
0 .02 
0 .003 
2.0 13.1 
14.5 19.1 
4.2 -
1.4 2.6 
.13 1.1 
.69 1.7 
.27 .51 
.55 1.4 
2.3 5.2 
.24 .79 
.02 .03 
.44 2.8 
.09 .23 
.004 .004 
^Disease ratings discontinued <àie to extensive leaf damage caused by the 
eyespot disease and/or physiological maturity. 
Table 17, Proportion of eyespot diseased tisaie on a middle and u|^r leaf of the 
crosses of 14 inbreds with 884 (data from two locations in 1983) 
Hinds farm 
Middle leaf Upper leaf 
Jul Jul Jul Jul Aug Jul Jul Jul Aug Aug Aug 
Inbreds 1 10 20 31 10 10 20 31 10 21 31 
B117 2,2 6.9 7,1 11.5 16.4 .13 .35 .53 4.6 9.3 21.0 
A662 6,9 8.3 11.3 14.3 18.0 .06 .30 .42 1.3 _a 
CM7 1,5 4.4 6,7 9.3 12,2 .06 .17 .50 1.6 - -
W153R 2.1 4.8 6.6 8.3 9.5 .007 .04 .10 .11 -
CO109 .86 4.5 6.5 7.9 14.9 .02 .07 .26 1.5 3.2 21.3 
A661 .51 1.5 1.9 2.9 6.1 0 0 .004 .01 -
Oh43 1,6 4.6 5.6 6.7 9.1 0 .03 .07 .18 — — 
C123 1.0 4,9 5.9 7.3 9.2 .005 .04 .05 .24 -
A619 1.0 4.8 5.4 6.5 11.1 0 .05 .08 .22 3.1 
B73 .36 1.5 2.0 2.4 3.2 0 0 0 .005 -
Mo 17 2.4 5,9 8.2 10.5 12.6 0 0 0 0 .03 .07 
B14A 2.1 5,0 6.1 8.2 11.9 0 0 0 .01 .07 — 
B37 .95 4,1 4.7 6.7 8.2 0 0 0 .04 .10 — 
Va35 1.0 3.3 4.2 4.3 8.0 0 0 .004 .01 — 
Ross farm 
Middle leaf UDoer leaf 
Jul Jul Aug Aug Aug Aug Sep Sep 
12 23 3 23 3 23 1 10 
W117 1.2 2.2 2.9 9.7 .04 2.6 16.5 28.3 
A663 1.7 2.5 3.8 9.7 .01 .33 7.1 15.3 
CM? .91 1.3 3.5 8.4 .004 .36 2.4 8.7 
W153R .43 1.1 1.9 2.8 .002 .02 .08 -
CO109 .26 .60 1.6 2.5 .009 1.0 9.3 -
A661 .82 1.4 1.7 2.6 .02 .13 1.3 2.2 
Oh43 1.2 1.9 2.3 2.7 .01 .05 .62 2.4 
C123 1.5 1.7 2.4 3.3 .01 .09 .30 1.7 
A619 .52 .71 1.9 3.0 .006 .18 .48 3.0 
B73 .30 .50 1.1 1.5 .005 
m
 
o
 
.
 
m
 
o
 
.
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Mol7 .46 .60 1.1 1.7 .007 .03 .10 .50 
B14A 1.5 1.8 2.2 3.4 .005 .06 .40 1.8 
837 .37 .79 1.4 2.1 .004 .04 .05 .15 
Va 35 1.1 1.5 2.1 3.1 .003 .08 .15 1.1 
^Disease ratings disoomtimued dwe to «(tmisiw leaf damage caused by the 
eyespot disease and/or physiological maturity. 
Tabic 18. Proportion of «yaapot disaaaad tiaaua on a middla leaf of 
tha crosaaa of 14 inbrada with 3 taatar linaa (grown at the 
Hinda farm in 1984) 
MS153 
Jul Jul Jul Jul Aug Aug Jul Jul 
Inbrada 2 10 18 26 3 11 2 10 
W117 1.3 7.9 17.4 20.9 22.5 jt 1.7 
A662 .95 4.3 12.9 17.1 19.5 - 1.2 
CM? .3 4.2 10.2 13.5 15.8 18.4 .42 
W1S3R .3? 5.5 9.1 10.6 14.7 - .48 
Col09 .11 1.2 3.8 8.1 11.0 11.4 .28 
A661 .06 .73 2.5 5.1 6.3 8.3 .63 
Oh43 .29 1.6 5.7 8.7 11.0 - .53 
C123 1.4 5.4 9.4 14.7 20.4 23.1 3.1 
A619 .34 2.4 5.6 12.5 15.0 16.5 .56 
B73 .11 1.7 4.2 7.3 8.6 9.9 .09 
Nol7 .55 3.3 5.6 11.5 14.3 15.8 1.2 
B14A .55 2.6 6.0 11.9 13.7 14.1 .44 
83? .18 1.4 7.4 8.9 10.3 11.8 .30 
Va35 .29 1.7 6.6 8.0 10.4 12.3 .75 
^Maaaaa ratings discontinued dua to extensive leaf damage caused 
by the eyespot disease and/or physiological maturity. 
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W4A B84 
Jul Jul Mig Jul Jul Jul Jul Aug Aug 
18 26 3 11 2 10 18 26 3 11 
20.3 24.4 31.0 34.5 
12.2 20.1 30.1 .31 3.2 12.8 16.4 23.0 -
15.7 20.7 27.3 .08 2.1 7.9 11.6 18.7 20.0 
12.2 14.9 20.5 26.4 .07 1.6 7.5 10.9 13.8 15.1 
9.7 16.1 22.7 25.0 .08 1.3 6.1 11.2 16.7 -
6.6 10.3 13.9 .03 .51 2.6 4.7 8.3 -
6.3 9.0 15.5 17.3 .08 .90 4.7 7.7 11.7 -
12.8 22.0 25.0 28.0 .95 2.7 9.7 16.0 20.0 -
11.2 16.7 23.8 25.2 .14 1.6 6.4 12.1 17.0 -
8.13 13.0 15.0 15.6 .07 .96 2.2 5.1 8.9 — 
8.5 16.3 23.0 - .55 1.5 3.8 11.8 14.0 -
8.2 14.7 16.5 21.0 .49 2.2 7.5 13.9 19.4 -
8.5 13.0 16.0 16.5 .16 .72 2.7 6.2 8.6 12.0 
10.3 13.2 16.3 18.7 .25 1.4 5.9 8.4 13.6 14.0 
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The progress of the disease after the initial lesion 
development varied greatly among the different genotypes 
despite the drought. The severity of the disease differed 
among tester lines and also among hybrids with the same 
tester line. The crosses with the inbreds W117, A662, and 
CM? normally had more diseased tissue in the middle leaves 
than the rest of the crosses at any reading time. The hy­
brids that supported the least amount of disease were those 
containing the inbreds B37, B73, and A661, 
The amount of diseased tissue on the middle leaves was 
always highest in the crosses with W64A and lowest in crosses 
with MS153. These differmces ten^d to increase during tM 
season and were maximal by the time of the last readings of 
disease severity. For «cample, by the time of the fifth 
assesmment of disease severity during 1964, the readings for 
the crosses of A662 with MS153, N64A and B84, respectively, 
were 19.5, 30, and 23% of diseased tissue in the middle 
leaves (Table 18). The differences among hybrids sharing a 
common tester parent were normally less than the differences 
among crosses of an inbred with different tester lines 
(Tables 15 through 18). 
is JèiSÊ mbbs£ 
The disease developed poorly in the upper canopy of the 
plants in 1983, <ft»e primarily to the eact^ded drought period 
68 
that prevailed during most of the groving season of that year 
(Tables 5 and 6). Several of the crosses with MSI53 never 
developed lesions on the upper leaves and» in those crosses 
of MS153 that had seme disease in the upper leaves, the dis­
ease developed late in the seaMn. The most susceptible 
crosses with MSI53 were those with W117, A662, and CM? and 
the proportion of diseased tissue at the final reading was 
7% or less (Table 15). The hybrids of two of these inbreds 
(Nil? and A662) with W64A had up to 1396 and 19%, respectively, 
of the upper leaf tissue affected by eyespot at the last 
reading (Table 16). All of the crosses with M64A and B84 
eventually developed some eyespot disease (Tables 16 and 17); 
the severity, however, was greatly influenced by the inbred 
crossed onto these tester lines. The proportion of diseased 
tissue varied fram <1% to nearly 30% by the end of the season. 
The growing season of 1984 was also characterized by a pro­
longed drought period, but there were more frequent signifi­
cant rainfalls in late June and July 1984 than in 1983 
(Tables 5 and 6). Although dew duration was never determined, 
it seemed that the daily dew persisted on the foliage longer 
in 1984 than in 1983, Overall, the weather was better for 
eyespot development in 1984 than in 1983, but still the level 
of diseased tissue was very low, particularly in the crosses 
with MS153 (Table 19). 
Tabl# 19. Proportion of #ye#pot dis«M«d tiaatie on an upper leaf of 
the croaeee of 14 inbred# tilth 3 tester lines (gro$m at the 
Hinds farm in 1984) 
MS133 
Jul Aug Aug Aug Aug Sep Jul Aug 
Inbreds 26 3 11 19 27 4 26 3 
W117 .001 .04 .10 .SO 2.5 5.6 .001 .08 
mi 0 .001 .003 .04 .29 1.5 .001 .02 
CM? 0 0 .03 .21 .78 - 0 .04 
U153K 0 0 0 0 .005 - .001 .04 
Col09 0 0 .002 .003 .009 - 0 .05 
A661 0 .01 .01 .11 .21 - 0 .001 
0h43 0 0 .002 .002 .003 .007 0 .008 
C123 .001 .02 .008 .008 .02 .49 .007 .02 
A619 0 0 0 0 .003 .43 .004 .02 
B73 0 0 0 0 •003 - 0 0 
Nol7 0 0 0 0 0 .43 0 .004 
B14A 0 0 0 .003 .007 .01 0 0 
B37 0 0 .009 .01 .12 - 0 0 
Va35 0 0 0 0 0 .15 0 .001 
ratings discontinued due to extensive leaf dwage caused 
by eh# eyespot disease and/or physiological maturity. 
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v6àa 184 
Aug Aug Aug S«p Jul Aug Aug Aug Aug Sep 
11 19 27 4 26 3 11 19 27 4 
22 1.8 13.9 a 
11 3.1 9.1 - .002 .03 .18 .95 7.3 13.9 
li 1.5 5.3 - 0 .01 .07 .08 .57 9.5 
09 .3 1.5 - 0 .001 .006 .02 .04 1.0 
2 1.6 9.9 - .001 .07 .22 .47 1.9 5.1 
004 .01 .06 - 0 .004 .06 .07 .4 -
01 .09 .57 1.5 0 .01 .02 .12 .26 1.0 
10 .82 2.6 - 0 .004 .01 .02 .03 .05 
04 .32 3.5 14.0 .001 .06 .1 .31 .57 5.3 
007 .009 .02 .36 0 0 .002 .007 .01 .02 
006 .04 .21 .18 0 .003 .009 .05 .2 -
005 .007 .09 .09 .004 .01 .08 .15 .89 -
02 .10 .11 2.4 0 0 0 .02 .1 .21 
.002 .005 .007 .01 .002 .003 .01 .02 .03 .13 
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Disease severity og ^  croaaes among teater linea 
Data on proportion of diaeaae waa alao taKwri for the 
croaaea among the three teater linea (MS1S3 x W64A, MS153 x 
B84f and W64A x B84). The amount of diaeaaed tiaaue on both 
the upper and middle leavea waa alwaya greater for B84 x 
N64A at every aite and year (Table 20). The diaeaae aeverity 
waa leaat in MS153 x B64, particularly in the upper leavea 
where only a aingle reading waa recorded late in the aeaaon 
in each experiment (Table 20). 
Bèïs SÊ gfwffffjçn sïÊ£ USÉ 
The mean H valuea for both the middle and upper leavea 
were calculated for the two experimenta in 1983 and the three 
experimenta during 1983 and 1984 combined (Table» 21, 22, 23, 
and 24). The H valuea for both the mi^le and upper leaves 
of the croaaea of the different inbreda with any one of the 
three teater lines were statistically different in all experi­
ments (Tables 21» 22, 23, 24, and 25), The middle leaf H 
values for the crosses of CM7, Col09, A619, W117, and A662 
with a tester line were normally the highest among the crosses 
with that particular common parent (Tables 21, 24, and 25). 
However, there were often significant differences among these 
five susceptible lines and, frequently, the K values were not 
significantly different from several other hybrids with lower 
k values. The hybrids with B73, B37, Va35, Mol7, and Oh43 
usually had comparatively low k values, particularly in the 
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Table 20. Proportion of eyespot diseased tissue on a middle 
and upper leaf of 3 tester lines crossed among 
them 
assessmmt HYbfid 
date HS153KN64A MS153XB84 B84XH64A 
Jul 23 
Aug 3 
Aug 23 
hind* 1993 
Jul 1 
Jul 10 
Jul 20 
Jul 31 
Aug 10 
Middle leaf 
Jul 10 
Jul 18 
Jul 26 
Aug 3 
Aug 11 
isssljâsâ 
Aug 3 
Aug 23 
Sep 1 
Sep 10 
Jul 10 
Jul 20 
Jul 31 
Aug 10 
hlrdb 1984 
Jul 26 
Aug 3 
Aug 11 
Aug 19 
Aug 27 
1.1 
1.7 
2.3 
3.5 
1.2 
2.8 
5.4 
6.7 
7.2 
.26 
.89 
6.7 
9.9 
13.6 
vmf 
0 
.03 
.11 
.60 
.003 
.02 
.02 
.06 
.007 
.009 
.012 
.02 
.49 
.75 
1.6 
2.3 
.55 
2.0 
3.3 
3.5 
3.7 
.02 
.06 
1.9 
3.9 
5.5 
0 
0 
0 
.003 
0 
0 
0 
.04 
0 
0 
0 
.02 
.54 
.61 
1.4 
3.2 
1.6 
4.6 
8.1 
11.5 
12.4 
.38 
.43 
8.7 
13.2 
21.0 
26.7 
.003 
.06 
1.1 
5.0 
.001 
.05 
.16 
.64 
.01 
.07 
.15 
.58 
1.1 
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Table 21. Rate of eyespot disease increase (k values) on 
the middle leaves of the crosses of 14 inbreds 
with three tester lines planted in 1983 at two 
locations 
Testers 
Inbreds MS153 H64A B84 
CM7 .015566 a" .019355 a .017736 a 
CO109 .012733 b .019560 a .018006 a 
W117 .011838 be .017155 abc .016101 ab 
A662 .011561 be .015509 bed .014601 abc 
A619 .011177 be .014722 bcde .014185 bed 
B14A .010570 be .012414 def .010634 de 
W153R .010330 bed .017469 ab .011181 cde 
A661 .010078 cd .014248 cde .011913 cde 
Va35 .009915 cd .013130 def .011526 cde 
C123 .009892 cd .011729 ef .009941 e 
B37 .009740 cde .014190 cde .012619 bcde 
Mol7 .008256 def .012763 def .011118 cde 
B73 .007403 ef .010702 f .010469 de 
0h43 .007246 f .013361 def .010643 de 
^eans of 6 values calculated for 3 replications at 
each location; means in a column followed by the same letter 
are not statistically different according to the Duncan's 
multiple range test (P * 0,05). 
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Table 22. Rate of eyespot disease increase (k values) on 
the upper leaves of the crosses of 3 tester lines 
with 14 inbreds planted in 1983 at two locations 
Testers 
Inbreds MS153 W64A B84 
W117 .022335 a® .034350 a .038075 a 
CM7 .018504 b .035716 a .027748 b 
A662 .018230 b .037128 a .029370 b 
A619 .006682 c .022405 bed .017505 c 
A661 .003285 d .018121 cde .014071 cd 
CO109 .002491 d .026901 b .036372 a 
0h43 .002157 d .015604 e .011861 cd 
W153R 0 .034181 a .011766 cd 
C123 0 .023709 be .015643 cd 
B73 0 .017149 de .002442 e 
B14A 0 .016369 de .017009 c 
B37 0 .012472 ef .009673 d 
Mol7 0 .006976 f .012036 cd 
Va35 0 .001355 9 .011126 cd 
^teans of 6 values calculated for 3 replications at 
each location; means in a column followed by the same letter 
are not statistically different according to the Duncan's 
multiple range test (P » 0.05). 
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Table 23. Rate of eyespot disease increase (k values) in 
the upper leaf of the crosses of 14 inbreds with 
3 tester lines planted in both 1983 and 1984 
Inbreds MS153 W64A B84 
W117 .024475 a« .039013 a 
CM? .023031 a .037781 ab .027864 b 
A662 ,020565 a .040148 a .034479 a 
A619 .009966 b .027516 c .020722 c 
CO109 .009705 b .034997 ab .032139 ab 
Oh43 .005759 be .018371 d .012990 de 
B14A .003221 cd .018751 d .018279 cd 
137 .003181 cd .014943 de _b 
A661 .002190 cd .016444 d .013883 de 
C123 .001844 cd .026973 c .013151 de 
W153R 0 .031990 be .015050 de 
073 0 .015484 de .004535 f 
m)17 0 .009654 e .013139 de 
Va35 0 .002670 f .010342 e 
^Mean* of 9 values calculated for 3 replications in 3 
different «mvironmentm; mean in a column with the same letter 
are not statistically different according to the Duncan's 
multiple range test (P * 0,05). 
^Hybrid not planted because of insufficient seed. 
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Table 24. Rate of eyespot disease increase (K values) on 
the middle leaf of crosses of 14 inbreds with 
3 tester lines planted in both 1983 and 1984 
Testers 
Inbreds MS153 W64A B84 
CM7 .021618 a® .026273 a .022449 ab 
CO109 .019124 ab .026373 a .024716 a 
W117 .017682 be .023653 ab _b 
A662 .017620 be .022882 abe .022449 ab 
A619 .017318 be .022010 bed .022417 ab 
C123 .016279 bed .017601 e .018576 c 
W153R .016177 cd .023522 ab .019657 bc 
A661 .016063 cd .019878 cde .019192 be 
B37 .015445 cd .018693 de -
B14A .015402 cd .018991 de .018731 be 
Va35 .015059 cd .018006 e .018221 c 
Mol7 .014181 d .019417 cde .019132 be 
Oh43 .013598 d .018084 e .018784 bc 
B73 .013393 d .018693 de .018318 c 
^iean of 9 values calculated frcm 3 replications in 3 
different environments during 1983 and 1984i means in a 
column with the same letter are not statistically different 
according to Duncan's multiple range test (P * 0,05), 
^Hybrid not planted because of insufficient seed. 
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Table 25. Rate of eyespot disease increase (k values) on 
the upper and middle leaves of the crosses of 3 
tester lines with 14 maize inbreds planted at the 
Hinds farm in 1984 
Testers 
Inbreds MS153 N64A B84 
CM7 .032085 
Uooer 
a® •^11 ab .028098 b 
W117 .028757 ab .048409 a mh 
A662 .025237 abc .046187 a .044698 a 
CO109 .024134 abc .051189 a .023673 be 
A619 .016536 bed .037739 abc .027154 b 
Oh43 .012964 cde .023904 cdef .015247 cde 
B14A .009664 cdef .023515 cdef .020820 bed 
B37 .009544 de .019885 defg 
C123 .005531 de .030800 bed .008169 e 
W153R 0 e .027609 bcde .021616 bed 
Mol7 0 e .015010 efg .015345 cde 
B73 0 e .012154 fg .008721 e 
A661 0 e .013090 efg .013508 e 
Va35 0 e .005300 9 .008773 e 
CM7 .033723 a .040109 a .041365 a 
CO109 .031905 ab .040000 a .038134 ab 
A662 .029736 ab .037627 ab .038145 ab 
W117 .029370 ab .036649 abed 
A619 .029601 ab .037160 abc .038880 ab 
A661 .028031 ab .031138 abed .033749 ab 
C123 .029053 ab .029344 bed .035845 ab 
B37 .026853 ab .032899 abed « 
W153R .027871 ab .035627 abed .036608 ab 
Va35 .025347 b .027757 cd .031612 b 
Mol7 .026030 ab .032723 abed .035161 ab 
Oh43 .026303 ab .027531 d .035065 ab 
B73 .025372 b .034675 abed .034016 ab 
B14A .025064 b .032146 abed .034924 ab 
^eans in a column with the sane letters are not sta­
tistically different according to Duncan's multiple range 
test (P » 0.05). 
^Hybrid not planted because of insufficient seed. 
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upper leaves of the crosses with MS153 (Tables 21-25). 
The k values for the middle leaves on crosses from one 
tester did not differ as much as those for the upper leaves. 
The k values for the middle leaves of crosses of specific 
inbreds with either one of the tester lines ranked about the 
same regardless of the tester (Table 24). An exception was 
the k values for the middle and upper leaves of N153R x W64A, 
which were relatively high, while W153R x MS153 and W153R x 
B84 responded with a considerable level of resistance 
(Tables 23 and 24). 
In general, the most resistant hybrids, based on k values 
of the middle leaves, were the more resistant crosses based 
on the upper leaf k values. None of the hybrids appeared to 
change greatly in susceptibility based upon middle leaf vs 
upper leaf k values, 
Mhm averaged over all tto inbreds, the crosses with 
MS153 had the lowest k values for both the middle and upper 
leaves in all experiments. Conversely, the crosses with 
W#4A normally had the greatest k values (Table 26). 
In most instances, the disease developed at a slower 
rate during 1983 (Tables 21 and 22) than in 1984 (Table 25). 
The drought period in 1984 started later than in 1983 and 
this permitted higher levels of disease and a faster progress 
of the epidemic during the early season of 1984. 
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Table 26. Rate of eyespot disease increase over time for 
three tester lines (average of the k values of 
the crosses of each tester with 14 inbreds) 
Tester Middle leaf* Upper leaf* 
W64A .021143 a .023845 a 
B84 .020484 a .018048 b 
MS153 .016354 b .007424 c 
^ean values for three experiments during 1983 and 
1984. Means in a column followed by the same letter are not 
statistically different according to Duncan's multiple range 
test (P • 0.05). 
Hybrid maturity and susceptibility to Kabatiella zeae 
The relationship between susceptibility of the hybrids 
to the eyespot disease and hybrid maturity was evaluated by 
using sii^le regression analysis of the H values on days to 
tasseling. There was a highly significant tendency of the k 
values to be negatively correlated with days to tasseling 
(Table 27), This response was observed for both of the 
leaves evaluated but it was more pronounced in the upper 
leaves than in the middle leaves (Table 27). The change in 
k per date of maturity was 3- to 4~fold greater for the upper 
leaves than for the middle leaves. The regression coefficient 
was the highest for the W64A crosses with both leaves and 
these crosses also had the highest correlation coefficients 
(Table 27). However, the differences among the regression 
Table 27. Regression of disease reaction (K values) on 
maturityI combined analysis for the crosses of 
three tester lines with 14 inbreds planted in 
three environments in 1983 and 1984 
Crosses 
with 
IS: 
Leaf M 
ms" 
E Maturity Error 
MS1S3 Upper 1 12 682.4 29.5 
Middle 1 12 41.4 1.9 
W64A Upper 1 12 1282.5 43.9 
Middle 1 12 78.5 3.2 
B84^ Upper 1 10 51.98 394.3 
Middle 1 10 38.0 3.7 
*6IM for the means of nine K values calculated for 
three replications at three planting sites. 
^ • maturity; E • error. 
10"* 
^Only the 12 crosses planted in both 1983 and 1984 are 
included. 
•Significant (P • 0.05). 
•••Significant (P • 0.001). 
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F R2 Intercept T 
Regression 
coefficient T 
23.0*** .66 .146068 5.1*** -.00228 -4.8*** 
21.7*** .64 .05023 6.9*** -.0005567 -4.7*** 
29.0*** .71 .195282 6.2*** -.002824 -5.4*** 
24.3*** .67 .063547 7.4*** -.0006984 -4.9*** 
7.6*** .43 .133818 3.2*** -.001786 -2.75* 
10.2*** .50 .056428 5.0*** -.0005544 -3.2*** 
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coefficients for the three testers were not significant (Table 
28). A graphic presentation of the relationship between the 
mean k values (1983 and 1934 experiments combined) and days 
to tasseling is presented for the middle (Fig. 3) and upper 
(Fig. 4) leaves of the crosses with W64A, The slopes of the 
regression lines for the crosses with the other two tester 
lines were essentially the maxim as those illustrated for the 
W64A crosses. The scatter-plot of data points for the B84 
crosses diverged more from the regression line than those of 
the W64A crosses and this was reflected in lower correlation 
coefficients (Table 27). 
Disease severity under 
The inbred# and hybrids evaluated in the field in 1983 
(Table 1) were tested for their reaction to g. zeae in a 
greenhouse experiment. Plants at the 5th-6th leaf stage 
were quantitatively inoculated and the numter of lesions/ 
plant was recorded at the end of each experiment. The number 
of lesions/plant varied apxmg host gmxotypes, but differences 
were larger among inbreds than among hybrids (Tables 29» 30, 
and 31). Most host genotypes had only a few lesions/plant 
and this trait varied greatly as evidenced by the insignifi­
cance of seemingly large differences among entries (Table 31). 
The severity of tJw disease was almost always larger in the 
inbreds than in their respective crosses (Table 31). The 
number of lesions/plant was highest in the inbreds A662 and 
Table 28. GLM analysis (1983 and 1984 experiments combined) of the R values 
calculated for the crosses of three tester lixws with 14 maize inbreds 
Source OF 
Middle leaf Upper leaf 
MS* F MS* F 
Envi ronment 2 4219.5 53*** 32889.7 2115*** 
Rep 2 64.8 . 81ns** 71.6 4.6* 
Testers 2 8714.2 109*** 836.2 53*** 
Maturity 1 20424 256*** 1403.1 90*** 
Mat*testers 2 34.5 .43ns 9.1 .58ns 
Error 350 79.6 15.6 
10-*. 
ns « not significant, 
«Significant (P » 0.05). 
•••Significant (P « 0,001). 
84 
0* 04s-
0.040 
0. oss-
0.090-
0.025-' 
0.020-
0.0%$^  
0.010^ 
0,005-
Y • ,0635 - 00069X 
0* 000- l| >•! > n'n >'»| m t'f p »p n » * i n" 
54 55 56 57 58 59 60 61 62 63 64 05 36 7^ 
Days to tasseling 
Fig. 3, Relationship between host maturity and the rate of 
eyespot disease increase (K) on the middle leaves of 
the crosses of 14 com inbred lines with W64A (code 
for hybrids in Table 1) 
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Fig. 4, Relationship between host maturity and the rate of 
eyespot disease increase (k) on the upper leaves of 
the crosses of 14 com inbreds with W53A (œde for 
hybrids in Table 1) 
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Table 29. Analysis of variance for the number of eyespot 
lesions/plant obtained in a greenhouse experi­
ment with 17 maize inbreds 
Source CP MS F 
Rep 5 15126.2 4.1*** 
Inbreds 16 27545.6 7.4*** 
Error 80 3727.5 
***Significant (P « 0.001). 
Table 30. Analysis of variance for the number of eyespot 
lesions/plant obtained in a greenhouse experiment 
with the crosses of MS153, W64A, and B84 with 14 
maize inbreds 
MS153 W64A 684 
Source or MS F MS F MS F 
Rep 5 5907.3 1. 6ns* 3108.8 1.6ns 6031.5 4.4** 
Inbreds if* 11260.1 3. 0** 7042.7 3.6** 3532.2 2.6** 
Error 65^ 3783.5 1955.4 1370.4 
®n8 » not significant (P » 0.05). 
^Seed was unavailable for the Wll7xB84 cross; therefore, 
the degrees of freedom for B84 crosses were 12 and 60 for 
inbreds and error, respectively. 
••Significant (P » 0.01), 
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Table 31. Number of lesions/plant develorad in 17 inbreds 
and 41 hybrids quantitatively inoculated with K. 
zeae in the greenhouse 
cwfff with 
Inbreds MSI S3 H64A B84 
lesions/plant 
A662 240 a® 145 a 144 a 81 a 
M117 171 ab 123 ab 60 be .b 
C123 95 bed 54 be 75 b 24 c 
B14A 77 cde 30 c 36 be 18 c 
CM7 97 bed 16 c 16 be 16 c 
B37 32 cde 24 e 19 be 10 c 
Mol7 37 cde 23 c 54 be 76 ab 
A619 107 be 19 c 45 be 42 abe 
B73 109 be 14 c 24 be 32 be 
Oh43 14 de 12 e 25 be 18 c 
W153R 110 be 12 c 36 be 53 abc 
Va35 69 cde 11 e 36 be 28 c 
CO109 54 cde 7 e 18 be 13 c 
A661 23 de 6 c 18 be 8 c 
MS153 2 e -
B84 21 de -
W64A 32 c(te - -
^feans of 6 replications in time, two plants per repli­
cation; means in a column followed by the san» letter are not 
statistically different according to Duncan's multiple range 
test (P » 0*05). 
^ot planted because of insufficient seed. 
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HI 17 and their crosses with either one of the three tester 
lines. The inbreds C123, CM7, A619, B37, and H153R also had 
a comparatively large number of lesions/plant; however, their 
crosses with MS153 responded with a relatively resistant re­
action. The inbreds A661 and Oh43 and their crosses developed 
only a few lesions/plant. When averaged over all inbreds, 
the differences among crosses with the testers were statis­
tically insignificant (Table 32). 
The correlations between nvmber of lesions/genotype in 
the greenhouse and the mean H values calculated from field 
data for each host genotype (Tables 12 and 23 and 24) were 
small, nearly always positive, but insignificant (Table 33), 
The greenhouse values and the k values for the upper leaves 
for the MS153 crosses were significantly positively correlated 
(Table 33). 
Survival of Kabatiella zeae in Infested 
Maize Residues 
Residue removal experiments 
The removal of harvest residues frcm the previous season 
in a field planted to a susceptible hybrid had a marked effect 
on the initial and final amount of eyespot disease that de­
veloped in these plots (Tables 34, 35, 36, and 37). 
Wh«% the maize resiA*es were removed fecm the plots on 
the second removal date, symptoms of eyespot disease were 
present on the young plants. However, no lesions were 
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Table 32. Analysis of variance for the number of eyespot 
lesions/plant obtained after quantitative inocu­
lation in the greenhouse of 14 inbred lines and 
the crosses of these inbreds with three tester 
lines 
Source OF MS F 
Rep 5 10061.1 4.2«#* 
Crosses 40 7126.9 3.0** 
Inbreds 13 17011.2 7.1*** 
Testers 2 2378.1 . 99ns 
Inb*tester 25 2367.1 .99ns 
Error 200 2400.9 
"ns • not significant (P • 0.05). 
•«Significant (P » 0.01). 
•••Significant (P « 0.001). 
Table 33. Pearson projet-moment correlations (and signifi< 
cance probabilities) between number of lesions/ 
plant developed under greenhouse conditions and 
the k values obtained from field data (Tables 
12 and 23 and 24) 
Genotypes Middle leaf Upper leaf 
Inbreds 
MS153 crosses 
H64A crosses 
B84 crosses 
.44 (.07) 
.31 (.27) 
-.003 (.99) 
.24 (.43) 
.36 (.16) 
.72 (.004) 
.35 (.21) 
.21 (.49) 
Table 34. Analysis of variance of the proportion of eyespot disease on the ear 
leaf on four assessment dates for a hybrid grown in 1983 in a field 
where com residues from the previous year were removed at different 
times during the growing season 
Assessment date 
Jul 10 Jul 20 Jul 30 Aug 20 
Source DP MS® F HS® F MS® F MS® F 
Time of 
removal 4 6,33 3.12* 37.81 2.98* 77.36 8.16** 264.26 6.72** 
Rep 5 .97 .48ns*' 10.72 .85ns 9.81 1.04ns 39.80 1.01ns 
Error 20 2.03 12.67 9.48 39.35 
®k 10-2. 
'^ns « not significant (P • 0.05). 
«Significant (P « 0.05). 
••Significant (P « 0.01). 
Table 35. Proportion of eyespot diseased tissue on the ear leaf on 4 assessment 
dates for a hybrid gro%m in 1983 in a field wlwre maize residues from 
the previous year were removed on 4 dates during the growing season 
Removal of residue Disease assewwment date 
Plant growth stage Date Jul 10 Jul 20 Jul 30 Aug 20 
Before planting May 8 .002 a» .002 a .003 a .09 a 
6-7th leaf stage Jun 23 .15 ab .45 ab .59 b 1.18 b 
Early tasseling Jul 15 .23 b .45 ab .57 b 1.33 b 
Milk stage Aug 10 .23 b .46 ab .87 b 1.60 b 
No removal « .25 b .60 b .89 b 1.80 b 
^Neans of the average of 10 plants in each of 6 replications; means in a 
column with the same letter are not statistically different according to Duncan's 
multiple range test (P » 0.05). 
Table 36. Analysis of variance for proportion of eye^>ot disease on three leaves 
of a hybrid grown in 1984 in plots where maize residues from the pre-
viwis year were removed at three different times during the growing 
season (assessments were made on 2-3 dates per leaf) 
Assessment date 
June 22 July 6 July 18 
Leaf Source OF MS® F MS® F MS® F 
Lower 
Middle 
Upper 
rfp 
Time of 
removal 
Error 
Rep 
Time of 
removal 
Error 
Rep 
Time of 
removal 
Error 
2 4158.3 7.8* 6.8 l.Sns*^  
3 2526.6 4.7* 34.8 7.4* 
6 534.1 4.7 
July 6 July 18 
2 2.3 1.5ns 19933 l.%$s 
3 12.9 8.8* 215141 2.0ns 
6 1.5 10950.8 
Mioust 5 
2 3.3 .11ns 
3 90.8 3.0ns 
6 29.9 
2.6 
158.8 
20.5 
.13ns 
7.8* 
Augu^ 5 
12743.4Tîêns 
218072 3. a%s 
66127 
August 17 
ifwf 27151" 
226177 
82579 
2.7ns 
*ANOVA for the data takm% on June 22 was with the mean of the number of le 
lesions/leaf in 10 plants/plot, tlie rest of the analyses in the table corresponds 
to the means in proportion of diseased tissue. 
"x 10'^ . 
= not significant (p « 0,05). 
•Significant (P » 0.05) 
Table 37. Proportion of ey«spot diseased tissue oo three leaves of a hybrid grown in 1984 In a 
field Inhere «aise resldiMS fro# the previous year were removed at 3 times during the 
grcwing season 
Rwwval of residues Lower leaf Middle leaf Upper leaf 
Plant grwth stage Date Jun 22* Jul 6 Jul 18 Jul 6 Jul 18 Aug 5 Aug 5 Aug 17 
Before planting Nay 9 2 a*» .14 a 7 a 0 a .01 a .02 a 0 a .002 a 
5-6th leaf Jun 11 4# ah 4 a 20 ah .01 b .06 a .06 a .001 ab .02 b 
9-lQth leaf Jul 5 65 b 15 b 45 b .04 c .20 a .35 ah .01 a .56 b 
No removal 61 b 18 b 34 b .03 c .10 a .60 b .005 ab .38 b 
*Naan of the nu#er of lesions per leaf. Data in all other columns In the table are 
proportion of disease tissue. 
^Nean of the average of 10 plants in each cme of three replications; mean in a column with 
the same letter are not statistically different according to Duncan's multiple range test 
(P - 0.05). 
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observed in those plots where residues had been removed 
before planting and these plots usually had significantly 
less disease than the rest of the treatments at subsequent 
observations (Tables 35 and 37). Removal of debris after 
the 5th-7th leaf stage of growth resulted in less disease 
than with no debris ronoval and more disease than irith full 
season removal, Wt these differences were often insignifi­
cant. The disease severity in the plots with residue removal 
at the 5th-7th leaf stage was closer to that in the first 
treatment (full season removal) than to the other treatments, 
particularly during the early part of the season and in 1984. 
These differences, however, tended to disappear as the season 
progressed and at the last disease assessment date only the 
plots with pre-plant resi<We removal were statistically dif­
férent from the others (Tables 35 and 37). 
The calculated rate of disease increase over time (k 
value) for the 1983 «ocperim^ts was very similar for the 
first three rmoval treatments (k « .006), In the last two 
treatmwits where the residues remained on the plots for 
essentially the whole season, the k value was about .01. 
In general, the level of disease was very low in all 
the treatments in 1983 and it reached only about 1,%6 of 
diseased tissue on the middle leaves in those plots with no 
residue removal (Table 35). In 1984, the situation was 
similar and the highest level of disease observed on the 
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middle leaves vas only 0.60% and this vas again in those 
plots with full-season residue exposure (Table 37), The 
severity of the attack was even lighter on the upper leaves 
(Table 37). 
The lower leaves of the plants (6th leaf) were evaluated 
during the 1984 experiment and exhibited severe eyespot in 
the treatments with residue coverage (Table 37). The 
severity developed to 45% and 34% of diseased tissue in 
those plots where residues remained on the ground longer 
(treatments 3 and 4). On this same assessment date, July 
18, the plots with full-season residue removal (since before 
planting) had only about 7% of disease tissue on the lower 
leaves (Table 37). 
A sample of infected maize residues (residue rmioved 
from the plots in the previous section) was taken to another 
field to study its potential as a scmrce of inoculum. Eye-
spot disease developed only in the plots where the residues 
were placed immediately after planting in the 1983 experi-
Rwnts (Table 38), Traces of thedisease (1-5 lesions/plant) 
eventually appeared in the other treatments including those 
where no residue was ever placed. Inoculum for these in­
fections may have originated from another eyespot experiment 
planted about 10 m from these plots. During 1984, the situa­
tion was similar and only the residues placed on the plots 
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Table 38. Number of eyespot lesions on the 10th leaf of a 
hybrid grown in isolation plots with eyespot in­
fected maize residues added at different tiiMS 
during the growing season 
Placement of residues Ro?» («m 
Plant growth stage Date Jul 31 Jul 31 Aug 25 
Emergence Jun 4 54 100 150 
6-7th leaf Jul 2 0 0 Trace 
Early tasseling Jul 15 0 0 Trace 
Dough stage Aug 10 0 0 Trace 
None - 0 0 Trace 
Woodruff farm 1984 
Jul : Î Jul 17 Aug 14 Aug 17 
Emergence May 31 43 19 50 100 
4-5th leaf Jun 11 23 15 67 67 
8-9th leaf Jul 5 0 0 0 0 
None 0 0 0 0 
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in May and June were effective sources of inoculum (Table 
38). The disease never appeared on any leaf of the plants 
grown in plots that received residues on July 5 or those 
that never received residues (Table 38). 
**Y*ritY if xiift&sâ jia IM issal si IM 
prtnwf jifimsq 
During 1984» an experiment was conducted in a field 
managed with m>-till practices and where the plots had a 
known level of eyespot in 1983. The appearance of the first 
symptoms on the leaves was delayed and the initial level of 
disease was significantly lower (Table 39) in those plots 
that had the lowest amount of disease the previous season 
as a consequence of the removal of the infected maize resi­
dues before planting in 1983 (Table 35). The proportion of 
diseased tissue on the lower leaves in these plants reached 
only 1.396 compared to an average of 15% in the other treat­
ments (Table 39). The differences among treatments tended 
to disappear in the middle and upper leaves as the season 
progressed, kmt the level of disease was always lower in 
plots with a lower amount of disease the previous season 
(Table 39). 
Sporulation of atromatic hyphae under 
laboratory conditions 
Stromatic hyphae of K. zeae that were exposed to con­
secutive periods of wetting and drying rapidly lost their 
Table 39. Proportion of eyespoC disease in 1984 In a maiae hybrid grown in plots that had a 
tmoim amount of eyespot disease in 1983 and managed with no-till practices 
hî^eîî î^sidues "pm' 
during 1983 20, 1983* Jun 22* Jul 6 Jul 18 Jul 6 Jul 18 Aug 5 Aug 5 Aug 17 
Before planting .09 a® 7 a .4 a 1.3 a 0 a .03 a .10 a 0 a .001 a 
6-7th leaf stage 1.18 b IS b 8 b 13 b .001 a .07 ah .65 b .005 a .01 b 
Early tasseling 1.33 b 24 c 8 b 17 b .005 a .16 b 1.2 c .05 a .23 b 
Milk stage 1.60 b 27 c 7 b 14 b .005 a .09 ah .90 be .06 a .31 b 
*Data from Table 35. 
^Nean of the number of Ie«ions/leaf in 10 plants in each one of three replications, the rest 
of the data in the table correspond to the mean of proportion of diseased tissue. 
^Mean in a column followed by the same letter are not statistically different according to 
Duncan's multiple range test (P « 0.05). 
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potential for conidial production. This rapid loss of 
sporulation capacity vas observed in both laboratory cultured 
inoculim and in naturally infected leaves (Table 40). About 
1/4 of the initial potential for conidial production was lost 
after one cycle of wetting and drying in the laboratory 
cultured stromata. A similar loss of sporulation 
capacity was observed in naturally infected leaves. Three 
cycles of wetting and drying appeared to exhaust the inocu­
lum potential in the leaves to a level below detection. The 
stromata were functional for sporulation after five cycles of 
wetting and drying, but at a level of only about .01% of that 
of the original inoculum. 
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Table 40. Conidial production by Kabatiella zeae in 
infected leaf residue and from laboratory cul­
tured stronatic hyphae after exposure of these 
structures to consecutive cycles of wetting and 
drying in the laboratory 
Cycles of Leaf ^ Stromatic 
wetting* residues hyphae^ 
1 14,000 9,650,000 
2 3,000 2,279,000 
3 600 1,005,000 
4 0 682,000 
5 25,000 
6 7,500 
7 0 
Control* 13,000 8,300,000 
infected resi*ws were exposed to consecutive cycles 
of two days of wetting and four days of drying. For the 
stromatic hyphae mixed with sand, these periods were two 
days of wetting and ten days of drying. 
^ean of the number of conidia/100 lesions. 
Sfean of the number of conidia produced by 1 g of the 
stromatic hyphae-sand inoculum mixture. 
®Inocul%m Kept dry until the end of the experiment and 
then wetted and assayed. 
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DISCUSSION 
Army et al. (2) observed that, although conditions late 
in the season seemed to favor the development of the eyespot 
disease, resistance was more comnonly present in late matur­
ing host genotypes. In the present work, a statistically 
siçpnificant relationship was observed between the reaction 
to this disease and host maturity expressed as days to 
tasseling. This response was found in both inbreds and hy­
brids; early maturing host genotypes tended to be more sus­
ceptible to the attack by the fungus and, conversely, late 
maturing materials were normally resistant or highly resis­
tant. This relationship, however, was not strong as illus­
trated by the low correlation coefficients. This was par­
ticularly true for the inbreds where some deviated greatly 
from the expected regression line (Figs. 1 and 2). These 
large variations are indicators that factors other than host 
maturity condition susceptibility and the inherent genetic 
resistance is obviously the most important one. 
Three exanqples of a considerable departure from a linear 
relationship between reaction to the eyespot disease and 
maturity were A661, MS153, and A619. The latter two inbreds 
are very close in maturity, but differ widely in their reac­
tion to the disease. A661 is an early inbred that exhibited 
good resistance in all of the experiments. Regardless of 
the apparaît relationship found between earliness and sus-
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ceptibllity to the eyespot disease, these two traits can be 
separated. 
Additional evidence for the indepwridence of these two 
traits cones from the study of the crosses of the inbred 
lines with three testers that varied considerably in sus­
ceptibility to the disease and maturity. The reaction of the 
crosses to the disease differed greatly, but reacted more in 
accordance with the susceptibility of each of the three com­
mon parents than the maturity of the hybrid. Crosses with 
the resistant inbred NS153 were always more resistant than 
crosses with the very susceptible inbred W64A in spite of a 
similar maturity. Crosses with B84 were always more sus­
ceptible and later in maturity than the analogous crosses 
with MS153 (Fig. 4 and 5). 
Chinchilla (13) observed that the severity of the eyespot 
disease increased rapidly in some late maturing hybrids, 
vis, B84 X B73 and B84 % Mol7, when these genotypes were in 
the mid grain filling stage. The moderate tmperatures and 
high levels of rainfall during the early season of 1983 and 
particularly 1984 permitted some increase of the disease in 
the middle canopy of tM plants; however, the disease progress 
essentially stopped when high temperatures and a prolonged 
drought dominated the weather for several weeks (Tables 5 and 
6). During 1983, the meteorological station at the Hinds 
farm recorded one measurable rainfall (11.7 mm) from July 29 
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to August 22. There was essentially an extended drought from 
early July that never allowed the pathogen to sustain an 
epidemic in the upper plant canopy or resume when the en­
vironmental conditions were more conducive for the disease. 
My observations of several epidemics of the eyespot 
disease have suggested a phencmienon that could be involved in 
the genotype reaction to the disease. The pattern of leaf 
production on the plants is obviously related to days to 
tasseling. Early genotypes tend to produce fewer leaves 
than late maturing genotypes that have an extended vegetative 
period. In early gmwtypes, all of the leaves are formed 
relatively early in the season and, due to their close 
proximity with the early infected lower caiMpy* are exposed 
to a high level of imculum (conidia). The conidia are dis­
persed primarily by rain splash (44). The late genotypes 
continue to produce new leaves for a longer period of time 
and# thereby, the upper leaves escape the inoculum that is 
produced early in the season in the lower canopy. Early 
season conditions are normally more favorable for the de­
velopment of tto disease and obviously were in 1983 and 1984. 
In a year without extended periods of unfavorable 
weather, the disease may progress with continuous reinfec­
tions. The observed differences in susceptibility between 
some early and late hybrids should disappear with favorable 
weather and the disease can develop extensively in the upper 
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leaves later in the season. This late season epidemic in 
the upper canopy has be«n observed by Chinchilla (13) and 
others (2, 10, 57), Observations by Amy et al. (2) and 
Cassini (10) have led than to suggest that leaves may becmne 
more susceptible after they are fully expanded. Mo «peri-
mental proof has been presented. Their observations, how­
ever, may explain partially why the disease under favorable 
conditions late in the season appears to develop explosively 
in the upper leaves. Evidently, this situation can only 
describe the eyespot response of sane hybrids that are 
genetically susceptible, but under certain environmental con­
ditions, they are apparently resistant. The possibility of 
an actual change in resistance in some genotypes when they 
reach a certain growth stage cannot, however, be discarded. 
A low and statistically insignificant correlation was 
found between the greenhouse experiments (lesions/plant) 
and the k values obtained frcm the field data for each geno­
type. The great variation among replications in time in the 
greenhouse probably confounded the effect of host genotype. 
In these experiments, care was taken to provide the best 
conditions for disease development. Scmie conditions inside 
the mist chamber may have been detrimental to K, zeae 
activity. The temperature varied from an average of 27 c 
(Wring the day to 16 C at night. The differences within the 
chamber at any particular time were minimal during the 
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evening, but reached 2-4 C during periods of high insolation 
in the daylight. 
Most inbreds and their crosses developed only a few 
lesions/plant in the greenhouse and this included Col09 and 
CM7, which were highly susceptible in the field. Conversely, 
Va35 and B73 had a high level of resistance in the field, 
yet sometimes responded with a susceptible reaction with the 
controlled greenhouse inoculations. S<me host genotypes, 
e.g., MS153 (resistant), Oh43 (resistant), A662 (susceptible) 
and Nil? (susceptible) reacted accordingly to the eyespot 
disease at early growth stages in both field and greenhouse 
conditions. The lack of agreement between the field and 
greenhouse data probably reflects the true disease response 
of maize genotypes to this disease, under the greatly differ­
ent environments of the greenhouse and the field. Develop­
ment of eyespot disease under greenhouse conditions has al­
ways k^en difficult to achieve (C. Martinson, Dept. of Plant 
Pathology, Seed and Weed Sci«ices, Iowa State University, 
personal communication). The lack of statistically signifi­
cant differences among the crosses with the three tester 
lines also supports the belief that screening for field re­
sistance under greenhouse conditions may lead to erroneous 
expectations. These three groups of crosses differed statis­
tically in their response to the disease when evaluated in 
the field, but not in the greenhouse. 
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Some authors (2, 10, 57) have noted that the early 
season response of maize to the eyespot disease in the field 
may not be indicative of the final evaluations of genotype 
reaction. Variations in the response can occur with changes 
in the environment and host maturity, especially late in the 
growing season when the mean temperature drops and rainfall 
becomes more regular. The testing of young plants in a con­
trolled environment canm>t reflect all the disease environ­
ments experienced by plants in the field. There is the ques­
tion of whether or not the mist chamber and greenhouse even 
approximated the real situation. 
The present research confirmed that K. zeae can over­
winter in infected maize resides and it apparently does 
this by forming resistant stromatic hyphae in old lesions 
(2, 11, 15). These fungal structures, after being stimulated 
by presumably warmer temperature* and moisture in the spring, 
produce conidia that are dispersed by splashing rain (44) 
and probably, to a lesser extent, by air currents (2). The 
conidia can infect the young com plants and initiate a 
multicycle-type of disease (23, 27, 63, 72). 
The initial severity of the disease was related to the 
amount of disease in the field during the previous season 
(Table 39), This is contrary to the established epidemio­
logical concept that the amount of initial inoculum is of 
little importance with multicyclic diseases (23, 27, 63, 72). 
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A similar phenomenon vas observed vith eyespot in a previous 
year (C. Martinson, Dept. of Plant Pathology» Seed and Weed 
Science, Iowa State University, personal communication). 
Several factors may help to «plain the importance of the 
initial inoculum in this disease. The plant debris provided 
a prolonged source of inoculum that appeared to be effective 
through June; this was a source for repeated spore production. 
The relatively dry years decreased the ninnber of secondary 
cycles, the production of secondary inoculum, and/or the 
numlMr of successful infections. Finally, the pathogen 
spread upwards on the plant and the number of initial lesions 
on the lower leaves may greatly affect the inoculum potential 
for the upper leaves. If this phenomenon is of real impor­
tance in the epidemiology of eyesfrnt, knowledge of the amount 
of disease the prior year, survival of g. zeae in the resi­
dues, amount of residue burial by tillage, and host genotype 
resistance will all be important for crop management deci­
sions in an integrated disease control program. 
The removal of infected maize residues from the previous 
season fr(w a field planted to a susceptible hybrid also had 
a significant effect on the initial and sometime the final 
amount of disease. The initial level of disease was lower 
in plots that were raked to remove most of the résiliés be­
fore planting than in plots that had residues during the 
juvenile stages of plant growth. The initial amount of 
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inoculum again had a significant effect on the epidemic. The 
elimination of residues later in the growing season decreased 
the disease less than the decrease with pre-planting removal. 
This indicates that the inoculum in the debris rapidly loses 
effectiveness as an inoculum source during the spring. In 
the plots where residues were removed after emergence, the 
early differences in the amount of disease tended to dis­
appear later in the season. 
Because the environmental conditions during 1983 and 
1984 were highly unfavorable for the developnent of an eye-
spot epidemic, it is impossible to determine from the data 
the epidemiological importance of primary inoculum potential 
(duration and mount) under more conducive conditions for the 
disease. The results indicate, however, that under environ­
mental conditions unfavorable for an epidemic, any reduction 
in the initial amount of inoculum will delay and reduce 
the epidemic significantly. Martinson (personal communica­
tion) found that early season eyespot severity differences 
were eventually masked by an epidemic, but they still were 
associated with significant yield differences. I took yield 
data on all the plots, but the severity of the disease was 
too mild to result in any significant yield reductions. The 
amount of initial inoculum of K. zeae is without doubt very 
important and needs further investigation. 
The results fr^ the resicbie experiments strongly 
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support the suggestion that the survival structures of K. 
zeae. supposedly the stromatic hyphae, have a limited term 
for being functional sources of inoculum. The rapid loss 
in the ability of weathered maize residues to initiate new 
lesions on a susceptible hybrid correlated very well with the 
response of the fungus in the laboratory where diseased 
leaves and stromatic hyphae rapidly lost their ability to 
produce conidia after being wetted and dried a few times. 
There are probably other factors that have an effect in the 
reduction of the inoculvm potential of zeae in the in­
fected maize residues and different Kinds of microbial an­
tagonisms are without a doubt of primary importance (31). 
The fact that the disease is more prevalent in fields man­
aged with reduced tillage practices indicates that microbial 
antagonism in its various forms may play an important role in 
the eradication of zeae in the field. An excellent con­
trol of the disease is achieved by the simple practice of 
plowing un^r the harvest residues, which are then exposed 
to microbial ctegradation (2, 10, 11, 31, 34). 
An epidemic of eyespot in the field, therefore, 
begins entirely frcwi the inoculum generated from the com 
residues left on the ground from the previous season. How­
ever, the survival structures of the fungus in these residues 
have a limited capacity for repetitive imculum (conidia) 
production. Further development of the epidemic depends 
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mostly on secondary disease cycles. The lower plant canopy 
was originally infested by primary inoculum. The secondary 
inoculum was dispersed to younger leaves via splashing rain 
(44), and this resulted in an upward sequential pattern of 
disease development. 
We have some knowledge about the epidemiology and 
etiology of the eyespot disease on maize. Resistant geno­
types have been identified. There is probably enough in­
formation to make fairly good disease control recommendations, 
but we are igm>rant of many of the important epidemiological 
parameters surrounding this disease. Eyespot of maize would 
be an excellent system for disease modeling and for the de­
velopment of an integrated pest management program. 
Ill 
SUMMARY 
Twenty-two maize inbreds and the crosses of three tester 
lines (MS153, W64A, B84) with 14 of these inbreds were planted 
in isolation plots, artificially inoculated with jg. zeae. and 
the progress of the disease followed, lUita on proportion of 
diseased tismie (X) for each genotype at each reading date were 
transfomwd by theOompertz equation (-1 - In (X)) and regressed 
on time. The k values were the regression coefficients and 
described the rate of disease increase. The k values dif­
fered statistically mong host genotypes. The genotypes with 
the highest values were those with the highest levels of 
disease, A simple regression analysis of the k values for 
each g«K)type on days to tasseling yielded negative regres­
sion coefficients that were significant (P • 0.001) for the 
inbreds and for each group of crosses with the three tester 
lines. Early maturing genotypes were more susceptible to the 
disease, yet the k values for some genotypes (particularly 
inbreds) diverged greatly from the regression line, indicat­
ing factors other than maturity c»nditi<med susceptibility. 
The reaction of the crosses to the disease varied accord­
ing to the susceptibility of the tester. Crosses with MS153 
were more resistant than crosses with W64A regardless of a 
similar maturity. Crosses with B84 were more susceptible and 
later in maturity than the analogous crosses with MS153. 
The inbred lines and crosses were quantitatively 
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Inoculated in the greenhouse and the number of lesions/plant 
recorded. Most genotypes developed only a few lesions. The 
greenhouse susceptibility data did not correlate with the H 
values obtained for the same geiwtypes in the field. 
The survival of zeae in maize residues was studied in 
a no-till field where eyespot inoculum was Known to be 
present. The residues were removed at different intervals. 
The disease appeared later and at a lower severity in plots 
where infected residues from the previous season were re­
moved before planting or early in the season than in plots 
where infected residues were present on the soil the full 
season. Residues collected frcm the xw-till plots were 
spread in isolation plots in a disease-free field. These 
residues initiated new eyespot lesions only when collected 
early in the season (May-June). In another flocperimmt, the 
disease appeared later and the initial level was lower in 
plots that had the lowest amount of disease the previous 
seaTOn. In seme experimmits, the early season differences in 
disease severity among treatments persisted until harvest, 
and in others, these differences tended to disappear as the 
season progressed. 
Infected leaf residues and laboratory cultured stromatic 
hyphae of K. zeae rapidly lost their potential for conidial 
production after several consecutive cycles of wetting and 
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drying in the laboratory. The sporulation potential de­
creased to about 0.01% of the original inoculum with five 
cycles of wetting and drying. 
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